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TRASENTINE-PHENOBARBITAL 


A RELAXES 
' 3 i 





S ASM of SMOOTH MUSCLE 


Trasentine acts selectively on the smooth muscle “receptive 
substance” associated with parasympathetic nerve endings in the 
abdominal viscera—a fact that explains the relative 

absence of those side effects so often produced by atropine or 
belladonna. The neuro-musculotropic action of 

Trasentine is enhanced by the mild sedative effect of 


phenobarbital. 


Trasentine-Phenobarbital tablets contain Trasentine 50 mg. 
with phenobarbital 20 mg. 

e Trasentine is also available without phenobarbital in tablets of 75 mg., 
suppositories of 100 mg., and ampuls of 50 mg. 


Ciba 


TRASENTINE (brand of adiphenine) Trade Mark Reg. U.S. Pat. Off. 


@ CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 
2/1376M 
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FOR THIS VITAL PROBLEM 
... only one satisfactory SOLUTION 


BARD-PARKER 
FORMALDEHYDE GERMICIDE 


TRUE SURGICAL STERILIZATION of delicate steel 
instruments and keen cutting edges must 
embrace the total destruction of vegetative 
bacteria, spore-formers and their spores. 
Surgical sterility must be attained within a 
reasonably short period of time to be prac- 
tical for hospital purposes. The medium or 
method employed should offer complete 
protection against rust or corrosive damage 
to the factory-new qualities of such instru- 


ments, leaving their efficiency and life ex- 
pectancy unimpaired. 

The bactericidal and sporicidal potency of 
B-P Germicide accomplishes the destruction 
of pathogenic vegetative bacteria within 5 
minutes... the most highly resistant spores 
of Cl. tetani in 3 hours. It will not rust, 
corrode or otherwise damage delicate steel 
instruments or keen cutting edges. NO METH- 
OD OR MEDIUM EXTANT PROVIDES THESE COM- 
BINED, EQUIVALENT PROPERTIES. 
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Wew form of (Pocuine Feruidr 


Yor Aqueous oyecitire 


Allthe advantages of Procaine Penicillin in Oil... 





none of the disadvantages 


WYCILLIA 


TRADEMARK 






Crystalline Procaine Penicillin G 
for Aqueous Injection Wyeth 







Wycillin provides a stable aqueous suspension of the new chem- 
ical compound, crystalline procaine penicillin G. It brings to the 
service of the physician for the first time a preparation for 
aqueous injection which avoids the dangers, pain and irritation 
of oil and wax and has many distinct superiorities: HK 







No oil—avoids danger of oil embolism and oil sensitivity. 





No wax—no pain at site of injection—no danger of tissue 
damage. 





Stable— W ycillin is supplied in dry form. It is the first peni- 
cillin preparation for aqueous injection which when re- 
constituted with water does not require refrigeration. 






No more plugged needles—Wycillin can be injected without 
drying needle or syringe—any method of sterilizing may 
be used. 






Therapeutic effectiveness—a single injection of 1 cc. (300,000 
units) maintains effective 24 hour blood levels in nearly | 





all cases. 







Wycillin is used in the same dosage and in the same conditions 
as Procaine Penicillin in Oil or Penicillin in Oil and Wax. 
Druggists throughout the United States have received supplies 
of Wycillin by air mail. If you have any difficulty in obtaining | 
it, please let us know so we can see that you are supplied. 


Wyeth 


® 


WYETH INCORPORATED PHILADELPHIA 3, PA. 
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Announcing 


OUNCIL ACCEPTANCE: 


af FURACIN in a new vehicle: 





ee 





Furacin, the new antibacterial agent, is now also available in a liquid vehicle for 
use where a liquid is preferable to the ointment form, as for wet dressings: 
Furacin Solution contains Furacin 0.2% (brand of nitrofurazone N.N.R.) 





dissolved in a bland, water-soluble, penetrating liquid vehicle 
composed of a wetting agent 0.3%, Carbowax 65% and water 34.5%. 
It is available at pharmacies in 4 oz. and 1 pint bottles, 
Furacin Solution and Furacin Soluble Dressing are indicated 
for topical application in the prophylaxis and treatment of 
infections of wounds, second and third degree burns, cutaneous 
ulcers, pyodermas and skin-graft sites. 


CM Inc 


NORWICH, NEW YOPK © TORONTO, CANADA 
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(25 B.C.—40 A.D.) 
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ALTHOUGH not a medical man, it was Celsus who compiled the 
earliest known scientific medical work in Latin. De Re Medica, 
assembled largely from Greek sources, is regarded as one of the 
best textbooks of the period. Two parts of its eight divisions are 
concerned with surgery. The most remarkable operation de- 
scribed by Celsus is the excision of the thyroid gland for the 
treatment of goitre. He also describes plastic operations on the 
face and mouth and technics adopted for the removal of tonsils 
and for penetrating wounds of the abdomen. Reference is made 
to the use of metallic sutures by surgeons of that early time who 
used “gold and iron” threads. For nearly a hundred years after 
Celsus’ death, no Latin surgical works of importance are known 


to have been written. 





















































PROVIDES... 





70 Suture-Needle Combinations 
Over 70 Atraumatic* suture-needle combi- 
nations to meet the requirements of every 


type of surgery in which catgut is indicated. 





Maximum Flexibility 
... practical without sacrifice of other 
equally essential characteristics. 


Absolute Sterility 
... assured by heat applied at temperatures 
exceeding the most rigid bacteriologic re- 


quirements. 


Constant Strength 

... assured by exacting manufacturing con- 
trols that establish uniform normal moisture 
content. Unaffected by age, climate or light. 


D « G THERMO-FLEX CATGUT possesses a rigidly controlled 
balance of qualities recognized as essential to correct suture 
behavior and unfailing dependability. 










DAVIS & GECK, INC. 
BROOKLYN 1, NEW YORK 


*Registered Trade-mark 





PROCAINE 
PENICILLIN 
G IN OIL 


A single 1 cc. injection (300,000 
units) produces therapeutic 
serum levels for 24 hours in 95% 
of patients, and may produce 
therapeutic levels for 48 hours in 


approximately 50% of patients. 


Action prolonged... 
local discomfort minimized 


ASPIRATING 
TEST SOLUTION 
with O.8% 


SQUIBB 


High, prolonged blood concentrations of penicillin are 
attained with a minimum of local discomfort through the 


administration of Procaine Penicillin G in Oil Squibb. 


The procaine penicillin G salt, due to its low water- 
solubility, is slowly liberated and absorbed from the 


oil deposit, following intramuscular injection. 


Procaine Penicillin G in Oil Squibb may be used the 
same as penicillin in oil and wax in the treatment of in- 
fections due to penicillin-susceptible organisms. It is 
available in 10 cc. vials and in 1 cc. double-cell cart- 
ridges with B-D* disposable syringe. Each cc. contains 
300,000 units of Squibb Crystalline Penicillin G com- 
bined with 125 mg. of the procaine base in refined 


peanut oil, with an added dispersing agent. 


Average adult daily dose: 1 cc. (300,000 units) intramus- 


cularly; in severe infections, 300,000 units every 12 hours. 


*Trademark Reg. Becton, Dickinson & Co, 


. QU ! BB. ..» PIONEER IN PENICILLIN RESEARCH AND MANUFACTURE 
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Surgery 


Beautifully Bound in Best Grade Washable Buckram 
Your Name on the Front Cover 


Special arrangements have been made by THE C. V. MOSBY 
COMPANY whereby subscribers can have their copies economically 
bound to the publisher’s specifications. 


You can now have your issues of Surgery bound in best grade of 
washable buckram with your name imprinted in genuine gold on 
the front cover. 


These personalized and handsomely crafted books, distinctively 
designed, will prove an asset to your home or office library. They 
will be a constant source of reference for many years to come. 


Your bound volumes will be returned—transportation PREPAID. 
Ship journals express or parcel post PREPAID, with check or money 
order made payable to 


THE BOOK SHOP BINDERY 


Creators of Distinctive Bindings Since 1895 


308 WEST RANDOLPH STREET CHICAGO 6, 
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safe prolonged obstetric analgesia 
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saddle | fe eens Ca 


5am at 

with ae: : 
HEAVY - Ni F 
NUPERCAINE/ 
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eo 
An intraspinal injection of only,2.5 mg. 
C%>5 gr.) of Nupercaine will usually~block 
sensory impulses from the uterus and birth 


canal for 14 to 3 hours. 


The inherent safety of the saddle block method 
is enhanced by the wide therapeutic margin 


of intraspinal Nupercaine. 


Now in a single ampul, Heavy Nupercaine 
CNupercaine 1:400 and 5% dextrose) may be 


injected without mixing and without dilution. 


Comprehensive brochure with extensive 


bibliography is available on request. 


Heavy Nupercaine — ampuls of 2 cc. in cartons of 10. 
Sales limited to hospitals. 


For further information write Medical Service Division. 


@ CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, N. J. 


C | b 
NUPERCAINE (brand of dibucaine) Trade Mark Reg. U.S. Pat. Of. 
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INSTRUMENTS OF AUTHENTIC DESIGN 





The instruments shown above are typical GEN ‘oe. 
of the large number designed by leading Sy, AL 
surgeons for operative or diagnostic : 

use in the field of general surgery, and made by 
Pilling craftsmen. No finer instruments are obtainable. 


A. P12498 Babcock Needle Holder; D. P20667 Rock Endometrial 


useful with wire sutures. Curette. 

B. P13670 Babcock Sump Drains, E. P20912 Wilson Amniotic 
Stainless Steel. Trochar. 

C. P18282 Rectal Retractor, F. P21322 Douglas Measuring 
T. Chittenden Hill. Plate. 


Order Pilling instruments direct, 


or write for further information to: 
GEORGE P. PILLING & SON CO. 
3451 Walnut Street 
Philadelphia 4 





A meen A Standing Invitation: 
® insTauments @y~ : » When in Philadelphia, visit our 
oe ee: new salesrooms. Free parking 





on our private lot. 


“PILLING FOR PERFECTION in surgi 
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LONG ISLAND CITY, N. Y. 


SKLAR products are dis- 
tributed through accredited 
surgical supply dealers. 


Shelden’s Hemilaminectomy Retractor designed 
by C. Hunter Shelden, M. D., Lieutenant Medical 
Corps, U.S.N.R. Made of Stainless Steel. 


BETTER INSTRUMENTS 
FOR MODERN SURGERY 


As each day sees some new, important advance in surgical tech- 
niques ... SO, too, does each day see improvement in design, 
material or engineering in the production of finer instruments by 
SKLAR which keeps in step with the advance of surgical science. 
An outstanding example of better instruments for modern sur- 
gery is the Shelden’s Hemilaminectomy Retractor. 

SKLAR was first to find the proper alloys of stainless steels 
for the making of finer surgical instruments; and today manufac- 
tures a greater number of stainless steel instruments than any 
other manufacturer. Because the J. Sklar Manufacturing Company 
has always worked in the most intimate collaboration with the 
leading surgeons, it is only natural to expect that not only are 
better instruments now available, but in a wider variety and for 
a multiplicity of purposes. Surgeons for more than fifty years 
have learned to rely on SKLAR because this company has always 
been first with the best. 
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understanding that they are contributed solely to SURGERY. 
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@ next time you hear Voices 
LISTEN ! 


IT MAY BE your conscience speaking. 


It may be saying: “Save some of that money, 
mister. Your future depends on it!” 


Listen closely next time. Those are words of 
wisdom. Your future—and that of your family 
—does depend on the money you put aside in 
savings. 

If you can hear that voice speaking clearly, 
do this: 


Start now on the road to automatic saving by 
signing up on your company’s Payroll Savings 
Plan for the purchase of U. S. Savings Bonds. 

There’s no better, no surer way to save 
money. Surer because it’s automatic .. . better 
because it pays you back four dollars for every 
three you invest. 





Do it now. If you can’t join the Payroll Savings 
Plan, tell your banker to enroll you in the Bond- 
A-Month Plan that enables you to purchase a 
bond a month through your checking account. 


Remember — better save than sorry! 


Contributed by this magazine in co-operation 
with the Magazine Publishers of America as a public service. 








Re 


























BRITISH SURGICAL PRACTICE 


Volumes I and II Ready for 
AMERICAN DISTRIBUTION 


In 8 Volumes—With Index 
6000 Pages—3000 Illustrations 


In collaboration with BUTTERWORTH & CO., LTD., of London, the 
MOSBY COMPANY will make, available to American physicians and surgeons 
the set of “BRITISH SURGICAL PRACTICE.” Some volumes are now ready 
for American Distribution. The remaining volumes are scheduled for release in 
orderly fashion, with the final volume due during the early part of 1949. 


For Whom Intended . . . CONSTRUCTION ... 


This work is for general surgeons and This work deals with the clinical aspects 
general Sipemanc eye fir. provides an au- of disease. All means of diagnosis are dis- 
thoritative source of information on general cussed with the bases of biological and bio- 
surgery, and on modern surgical principles chemical tests explained. The various vol- 
and technic as a whole. It is clear and P 4 








concise in its arrangement and style. Be- “Mes are alphabetical ee: 

sides supplying detailed technic, it provides A uniform design for each article dis- 
for recognition of the various conditions in cussed in the work is followed. Difficulties 
which surgical intervention is demanded. of reference are reduced to a minimum. 


| Following are the main headings used for 
i K o-D aye each article, in the order stated: Definition; 
| agi ~~ _ 6 f : Etiology ; _ Surgical Anatomy ; Pathology ; 
o Ba ete be crea ” Sh b yl Clinical Picture; Special Aids to Diagnosis; 
an ban of pages rc “anon ani ne Differential Diagnosis; Prognosis; Indica- 
time. In the years subsequent to the pub- tions for Surgical Intervention ; Pre-Opera- 
| lication of this work, purchasers will have tive Management of the Patient; Operative 
the opportunity of having it kept up-to-date Technic; Post-Operative Care Up to Con- 
| by CUMULATIVE SUPPLEMENTS pub- valescence; Results of Treatment; Bibliog- 
lished yearly. raphy. 


MAKE YOUR RESERVATIONS NOW! 


























THE C. V. MOSBY COMPANY MJ 
3207 Washin ton Boulevard 
St. Louis 3, Missouri 
Gentlemen: Register me as a subscriber to “BRITISH SURGICAL PRACTICE” in Eight 
Volumes and Index, to be supplied and charged as and when issued. The price for the 
eight volumes and index—$125. 00. ($15.00 for each of eight volumes—$5.00 for the Index 
Volume.) 
ON ila ca ha ce a ucla aso Si a ena Sel a as llelccnae Saad 
NOG iat dk Silas weak is ee a en Ale Blk a TARO hae akin pation 
GE NESEY eMC tea Ue Re ER Boe abe EAI PAE 
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When a soft, pliable, fine diameter suture is required, the choice is 
Champion DERMAL. Product of an exclusive Gudebrod processing, 
Champion DERMAL SUTURES are easily tied, knots do not slip, and 
the suture will not crack or fray in use. Pain on removal is minimized 
because the suture does not adhere to skin or tissue. 

Instantly available because they require no preparation prior to use, 
Champion DERMAL sutures are ideal for use in the emergency room, 


industria! clinic, or private office. 


DECTEYV Champion 
EE DERMAL Sutures 


Available through leading surgical supply dealers. 


GUDEBROD BROTHERS SILK CO., INC. 
225 West'34th Street, New York 1, N. Y. 
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AMERICAN OVERSEAS AID 


AND UNITED NATIONS 
APPEAL FOR CHILDREN 


Give Them This Day... 


The campaign of American Overseas Aid and the United Nations 
Appeal for Children conducted in February offers the people of the 
United States the privilege to demonstrate democracy through gen- 
erous and voluntary gifts of money and to express intimate concern 
for the welfare of their fellowmen around the world today, and that 
they are solidly behind their government in its official program of 
assistance. 

Relief of the distressed has always been a matter of American 
concern. In our local communities, private welfare agencies, supported 
by voluntary contributions, were ‘effective in sueccoring needy neigh- 
bors long before the concept of public assistance became established. 
Similarly, a number of private American agencies, many of them rep- 
resenting our great religious denominations, have been carrying on 
works of mercy and friendship in foreign lands for generations. 

The hospital in China which grew under the tender care of an 
American missionary . the nursery in France established during 
the terrifying days of W ‘orld War I... the orphanage in Greece built 
as a direct result of American cifts. ... the religious organization- 
supported dental clinic in the Philippines . . . these are monuments to 
friendship which agencies united under the AOA-UNAC banner have 
built in the years gone by. 

Today’s needs are as critical as yesterday’s; today’s problems are 
infinitely greater. By supporting this urgent campaign, the people of 
the United States can give the world further proof that tur democracy 
is keenly alert to the ‘welfare of the world’s people, proof that it is 
both productive and strong enough to translate concern into concrete 
and effective assistance. 

Supplementing, as it does, governmental aid, and providing a per- 
sonal link between each Ameri ican and his fellowman overseas, AOA- 
UNAC is an indispensable stone in the arch of peace and understand- 
ing which we are resolved shall be fashioned. It is, as President 
Truman recently said at the White House, ‘‘essential to the program 
which is now in the making for the welfare of the whole world.’ 





Give Them This Day . . . .Contribute 
to your local American Overseas Aid— 
United Nations Appeal for Children; or 
to AOA-UNAC National Headquarters, 
39 Broadway, New York 6, N. Y. 
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Fred Bates Lund is widely known and respected for which he served as Governor from 1915 to 1927. 

Dr. Lund served for many years on the faculty of 
Harvard Medical School and as surgeon-in-chief of 
Boston City Hospital. He served terms as president 
of the Clinical Congress of Surgeons of North Amer- 
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his distinguished career among contemporary heirs 
to the mantle of Hippocrates. A surgeon and teacher 
of renown, Dr. Lund was born in 1865, and is now in 
his eighty-third year. He is one of the Founders, and 
a Life Member of the American College of Surgeons, ica and the American Surgical Association. 
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For your most meticulous work, the su- 
ture nurse will prepare Ethicon’s new 
Bonded Catgut. This new strand is the 
result of postwar research in our labora- 
tories. Its built-in tensile strength is 30% 
greater than in sutures previously pro- 
duced. 

Throughout the length of the strand 
you have the advantage of this 30% 
greater strength. 


Throughout the entire strand you are 


USED THROUGHOUT 


assured uniformity of diameter through 
Ethicon’s exclusive Tru-Gauging Process. 

Throughout the full diameter you get 
thorough, even chrome deposition and 
controlled digestion, the result of Ethi- 
con’s exclusive Tru-Chromicizing Proc- 
ess. 

Throughout the strand you get uni- 
form pliability, contributing to easy pull 
through tissue and trouble-free tying of 


single or double knots. 


You now get 30% greater strength— 
proved by Ethicon’s daily tests 


Here’s the mechanically-record- 
ed laboratory proof of Increased 
Tensile Strength in Ethicon’s 
New Bonded Catgut. 

These tensilgrams are actual 
daily strength tests given each 
lot of sutures. Horizontal red 
lines at numeral 3 mark U.S.P. 
requirements for Knot-Pull 
Strength on Size 00, Non-Boil- 
able Catgut. 

Red curves show breaking 
points. Up to 30% 
strength and uniformity of 
strength are strikingly demon- 


greater 


strated. Note close grouping of 
breaking points, which indicates 
uniformity of product from 
strand to strand. 
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ETHICON SILK AND COTTON SUTURES 


SILK—Prepared especially for the meticulous 
demands of the silk technic. You get more in- 
trinsic strength, and minimal tissue reaction 
with Ethicon’s Tru-Formed Black Braided Silk 
Sutures. 

Ethicon Silk forms smooth, firm knots. It 


has minimal adherence to tissue. 


Ethicon Silk is non-capillary, serum-proof, 


non-toxic, and strictly U.S.P. gauge. 


Ask your O.R. Supervisor for Ethicon Silk. 


COTTON— Ethicon Cotton, U.S.P., is the cul- 
mination of exhaustive laboratory and clinical 
study. It is specially prepared from imported 
100% Egyptian long staple fiber. No talcum 
powder, harsh fillers, or harmful dyes are 


used. It is free from lint and irregularities. 


Tensile strength is 10% to 30% greater than 
ordinary cotton. Sizes are U.S.P.: 4-0, 3-0, 2-0, 
0. If you are a cotton man, try Ethicon Twisted 
Cotton. 
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Clinical studies: 
In a series of 94 patients treated post-operatively with Glycerite of Hydrogen Peroxide ipe 
for hemorrhoidectomies, fistulectomies, excisions of anal ulcers, 
abdomino-perineal resections, and pelvi-rectal abscesses 
demonstrated healing in one half the time required by a control series of patients 


treated by the usual therapeutic means... 


Apply directly, or as a wet dressing, two—four times daily. Supplied in four-ounce bottles. 


GLYCERITE OF HYDROGEN PEROXIDE ¥. 


Non-selective. Non-toxic, Non-sensitizing, Non-irritating, Prolonged bactericidal potency 





Bibliography: New Eng. J. Med. 234:468, 1946. J. Invest. Derm. 8:11, 1947. 
Science 105:312, 1947. Am. J. Surgery In press. 
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FOR BETTER CONDUCTION ANESTHESIA 


Quicker onset of aclion, more profound anesthesia, 

and greater duration of effect characterize ‘Metycaine’ 
(Gamma-{2-methyl-piperidino|-propyl Benzoate 
Hydrochloride, Lilly) as compared with procaine. 

Clinical experience with ‘Metycaine’ has also shown ; 
remarkable uniformity of analgesia, with toxicity 


no greater than that of procaine. 


‘Metycaine’ is available in a variety of ampoules 
suitable for topical, spinal, infiltrational, regional, 
and caudal anesthesia. Complete information 


is available upon request. 


ELI LILLY AND COMPANY 


INDIANAPOLIS 6, INDIANA, U.S.A. 


Surgery 





SURGERY 


Vou. 23 JUNE, 1948 Ne. 6 

















Original Communications 


Symposium on Cancer of the Esophagus and Gastric Cardia 


INTRODUCTION TO SYMPOSIUM ON CANCER OF THE 
ESOPHAGUS AND GASTRIC CARDIA 


GrorGE T. Pack, M.D., New York, N.Y. 


Sys recent upsurge of interest and improvement in surgical treatment of 
cancers of the esophagus and gastric cardia has occurred chiefly since the 
year 1940. The census figures covering deaths from cancer of the esophagogas- 
trointestinal tract in the United States for 1940 list 2,805 esophageal cancers 
(3.9 per cent) and 26,133 gastric cancers (35.9 per cent). In our personal 
experience at the Memorial Hospital, 17 per cent of patients with carcinomas of 
the stomach have the tumor originating in or involving the cardiae segment. 
Seventeen per cent of 26,133 gastric cancers would be 4,443 oceurring in the 
region of the cardia and accounting for 6 per cent of all deaths from cancer 
of the esophagogastrointestinal tract. In short, approximately 10 per cent 
of all malignant tumors of the esophagogastrointestinal tract, that is, those 
of the esophagus and cardia, are now suitable for the increasingly popular 
operation of transthoracic esophagogastrectomy and intrathoracic esophago- 
gastric or esophagojejunal anastomosis. 

The classical esophagectomy of Torek with anterior thoracic esophagostomy 
was done in 1913 and a similar operation by Zaaiger with axillary esophagos- 
tomy was successfully accomplished in the same year. Von Mikuliez (1904) 
and Sauerbruch (1906) and others had suggested and attempted with failure 
the transthoracic resection of the gastric cardia until Brun in 1916 reported 
for the first time an operative survival following a transpleural gastric car- 
diectomy. It seems incredible that with proof existent of the feasibility of 
surgical removal of cancers of the esophagus and gastric cardia, a quarter of 
a century must elapse before these operations became improved and standardized 
so as to be routinely employed. The rare operation of a decade ago has now 
become a commonplace procedure, practiced not only in the major surgical 
centers but in the smaller general hospitals as well. This great host of people 
comprising 10 per cent of all patients who have cancer of the gastrointestinal 
tract now, for the first time, enjoy a reasonable prospect of cure. It is another 
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epochal milestone in the surgical conquest of cancer; the credit for it belongs 
not only to the large number of surgeons who have perfected the technical details 
of the operation but importantly to the improvements in anesthesia and the 
contributions of physiologists who have solved so many of the attendant prob- 
lems dealing with the cardiovascular and pulmonary systems. It does seem 
appropriate at this time, therefore, to publish this symposium embodying as it 
does the efforts, results, and opinions from a considerable number of the surgi- 
cal clinics where these operations are done with some frequency. 

It is high time that attention is focused on esophageal tumors. Cancer of 
the esophagus is of more frequent occurrence than all malignant tumors of 
bone and is even more common than cancers of the lip, tongue, larynx, or kidney. 
Carcinoma of the esophagus resembles the intraoral group of cancers more than 
it does the gastrointestinal cancers of glandular origin; the resemblance is evi- 
dent in three ways: (1) the epidermoid carcinoma is the common histologic 
type; (2) the age and sex distribution are strikingly similar; (3) there is a 
common etiologic relationship to chronic irritants, and because of the increas- 
ing knowledge of these factors, carcinoma of the esophagus may become one of 
the preventable cancers. 

The medical profession as a whole has had a justifiable pessimism concern- 
ing the treatment of esophageal cancer, for the end results have been discourag- 
ing. The explanation of this point of view may be found in the following: 

1. The obscurity of symptoms renders the diagnosis usually late. 

2. The esophagoscope is used infrequently. Only a small minority of pa- 
tients with symptoms referable to the gullet or cardiae end of the stomach are 
subjected to early endoscopic examination of the esophagus. There are rela- 
tively few physicians trained and equipped for esophagoscopy, certainly not one 
for every community which can support a hospital. Part of the blame for this 
unhappy situation has been the attitude of the early specialists who made the 
procedure so ritualistic and its study so specialized as to discourage general 
surgeons from using peroral endoscopy as one of their routine diagnostic meas- 
ures. For the past fifteen years every interne, assistant resident, and Fellow 
of the Memorial Hospital has become proficient in esophagoscopy, bronchoscopy, 
and. gastroscopy; in fact the technique is only slightly more complicated than 
sigmoidoscopy. The esophagoscopies and bronchoscopies are done on ambula- 
tory outpatients under local anesthesia and the manipulation can be done by a 
single operator, unassisted. 

3. The esophageal wall is perforated by the carcinoma not infrequently 
at an early stage in its development, although suppurative mediastinitis and 
fistulous communication with other viscera may not oceur until much later. 
The esophagus does not have the serosal coat which serves as such an efficient 
barrier to perforation in the organs of the lower gastrointestinal system. 

4. Esophageal carcinoma is usually highly malignant, a statement that is 
contrary to many recorded opinions. Metastases often occur early and widely, 
to a far greater extent than would be expected from epidermoid cancers of 
their histologic grade of malignancy. It extends intramurally up and down 
the esophagus for surprising lengths, sometimes far beyond the palpable margins 
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of the tumor; the operator is sometimes profoundly shocked to learn that the 
pathologist has discovered cancer cells at the very level of transsection. Eso- 
phageal cancers tend early to invade contiguous organs within the chest. During 
the performance of the transthoracic resection with anastomosis, the surgeon 
frequently discovers that the epidermoid carcinomas of the esophagus have ex- 
tended greatly below the diaphragm to involve the stomach, the juxtacardiac 
lymph nodes, and even the liver. A review of necropsy findings following death 
from cancers of the esophagus will impress one with the widespread extent of 
the metastases even to distant sites. 

5. The tumor is often inoperable at the time the diagnosis is established 
due to the degree of local invasion, the presence of regional and distant metas- 
tases, and the poor general condition of the patient. 

6. The patient with esophageal cancer is not always a fit subject for radical 
treatment, surgical or otherwise. He is often elderly, with the senile changes 
concomitant with aging. Malnutrition is another important factor inasmuch as 
the esophagus is an essential organ of the gastrointestinal tract and its functional 
incapacity leads to early inanition. Coexistent pulmonary complications, such 
as emphysema, bronchitis, tracheal or bronchial fistula, bronchiectasis, tend to 
handicap surgical intervention. 

7. The technique of transthoracic esophagocardiectomy with intrathoracic 
anastomosis involves grave physiologic and anatomic problems as wel! as requir- 
ing skill, judgment, resourcefulness, special equipment, and well-trained assist- 
anee. The contents of this symposium clearly indicate that these conditions are 
being constantly improved and the operation will undoubtedly be more generally 
employed in the future. 

8. Radiation therapy of esophageal cancers has given only palliative end 
results as it has been employed in the United States. Intracavitary radium 
therapy using heavily filtered tubes of radium, arranged in tandem formation, 
has been successful in disengaging the esophageal lumen with improvement in 
deglutition, but has not completely sterilized these cancers. The radium tandem 
has been inserted as an intubating applicator, often under fluoroscopic and 
esophagoseopie guidance, with or without a supplementary gastrostomy. Even 
when it is perfectly applied and the dose administered with meticulous exacti- 
tude, the results are beneficial, but not curative. There are three common 
reasons for this failure of radium therapy, namely, (1) impossible adequate 
distribution of dosage throughout the tumor from such a source, (2) necrosis 
and sloughing of the infected tumor because of its solution by radium therapy 
and the consequent occurrence of suppurative mediastinitis, and (3) failure of 
a linear local source of radiation to reach the distant sites of extension of the 
eancer. Gold radon seeds used interstitially are also palliative, but fail of 
cure for the same previously mentioned reasons, to which should be added the 
extra hazard of their caustic action. 

X-ray therapy of esophageal cancers kas been used sporadically in the 
United States with confirmatory evidence of palliative relief. Sufficient regres- 
sion of the cancers has occurred, avoiding the necessity for gastrostomy in many 
instances; swallowing is improved, weight is gained, symptoms disappear, and 
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postradiation x-ray studies have often shown complete or nearly complete dis- 
appearance of the tumor. The direct esophagoscopie view corroborates the elin- 
ical and radiographic evidence of regression of the cancer following x-ray ther- 
apy. The million volt x-ray apparatus has been the most satisfactory modality, 
using a target-skin distance of 70 em., a half-value layer of 3.8 em. of lead, four 
rectangular ports (two parasternal and two paravertebral), treatment to one 
port daily of 300 r, and alternating on successive days until a total skin dose 
of 3000 r x 4 has been administered. The cause of ultimate failure in these 
patients has occasionally been not local recurrence but distant metastases, 
which is the same explanation for many surgical failures. 
































Fig. 1.—Arrangement for rotatory irradiation with the patient seated and screening control 
(Nielsen). 


ROTATION ROENTGEN THERAPY OF ESOPHAGEAL CANCER 


Although the present symposium is devoted to the consideration of surgical 
treatment of esophageal cancers, it would seem appropriate to consider in sum- 
mary what recent accomplishments in radiation therapy have paralleled these 
advancements. To this end we must turn to the Seandinavian school of radiolo- 
gists, and in particular to Dr. Jens Nielsen, Chief of the Radium Center in 
Copenhagen, Denmark, who by the application of original and scientific methods 
has made the most important contributions to this field. We have installed a 
preliminary crude motor-driven rotation table at the Lendrim Tumor Clinic in 
the Paterson General Hospital, but it is too early to comment on our personal 
experience with this apparatus. The following principles, therefore, are direct 
expressions of the work of Nielsen. Although the idea of rotatory irradiation 
is comparatively old, being mentioned by Kohl in 1906 and suggested by Pohl 
in 1913, it has been only during the recent postwar years that it has been de- 
veloped on a scientific basis. The principle of rotation radiation therapy is to 
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rotate the patient about an axis through the tumor at right angles to the x-ray 
beam, or vice versa, to rotate the x-ray tube around the stationary patient. It 
is Nielsen’s contention that cancers of the esophagus are especially suitable for 
rotation x-ray therapy, because the esophagus is situated in an almost central 
location in the longitudinal axis of the thorax and these cancers, both by direct 
extension and lymphatic dissemination, spread in the same axial direction. 


& 


Fig. 2.—Clinical photograph of patient in position for treatment (Nielsen). 


The patient is placed on a motor-driven rotating stool, which is turned at a 
uniform rate, that is, one complete turn in ten to thirty minutes depending on 
the plan of the therapist. The distance from the x-ray taret to the focusing 
diaphragm is 20 em., and the distance from the focus to the axis of rotation, that 
is, the esophageal cancer, is an additional 50 cm. or a total of 70 em. target- 
tumor distance. The size of the skin portals are from 4 by 6 to 6 by 10 em., 
averaging 30 to 35 sq. em. A current of 6 ma. and a potential of 180 kv. are 
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commonly used. The filtration varies from a half-value layer (H.V.L.) of 0.32 
mm. cu. (118 cases), to an H.V.L. of 0.9 mm. cu. (56 cases). The stool on 
which the patient sits is so located that the esophagus lies in the axis of the 
stool’s rotation, which positioning is secured and maintained by fluoroscopic 
control. The patient is given a mouthful of a thick barium mixture to swallow 
and the centering of the x-ray beam is done on this opaque objective, which 
of course localizes the esophageal cancer. During the entire exposure to treat- 
ment, that is, while the patient is being rotated, the observer, who is outside 
the treatment room, watches this shadow on the fluoroscopic screen inter- 
posed between the patient and the lead glass window for the therapist. If the 
esophageal cancer should fall without the direct beam of radiation, the opera- 
tor can recenter it by moving the diaphragm of the x-ray machine from one 
side to the other by means of remote control via a Bowden cable. 





Fig. 3.—Cutaneous reaction at the end of rotatory irradiation treatment of cancer of the 
(Nie Tumor dose, about 5,000 r (fifty-four sittings in the course of thirty-seven days). 
elsen. ) 


By this rotation method a circular band of skin around the chest is irra- 
diated and tanned. Nielsen considered this method as similar to the employ- 
ment of many small fields, ‘‘which are irradiated in succession, each with a 
fraction (from a fifteenth to a twentieth) of the full dose.’’ The result of this 
method of x-ray therapy is that the skin and normal thoracic organs receive a 
relatively small amount of radiation, while, conversely, the esophageal cancer 
receives an enormous dose because of the constant centering of the beam where 
it should be. This method takes full advantage of the differential sensitivities 
of normal and cancerous tissues to radiatior therapy and fulfills as far as pos- 
sible the primary tenet of successful irradiation, namely, to spare the normal 
tissues, while destroying the cancer. 
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Nielsen found the most suitable daily dosage to be a tumor dose of 100 to 
200 r (usually 150 r)* given in two daily sittings. The total dose approaching 
500 r into the substance of the tumor is consummated in the course of five to 
six weeks. The bodily effect of these treatments is only a mild degree of radia- 
tion sickness characterized by slight nausea, anorexia, leucopenia, fatigue, low- 
ered blood pressure, and loss of weight. 








SUMMARY OF NIELSEN’S RESULTS WITH ROTATION ROENTGEN THERAPY 







In only eight patients was it deemed unwise to administer this treatment. 
In thirty-four patients the treatment was solely for palliative purposes inasmuch 
as the tumor dose was consistently less than 3000 r. In 140 patients an attempt 
at curative x-ray therapy was made using the rotation method; 96 of these 
patients received more than 4000 r into the substance of these esophageal cancers. 
In four-fifths of Nielsen’s patients who received the full dose, complete or 
nearly complete immediate freedom from symptoms was obtained. The patients 
could swallow and there was radiographic evidence of improvement. Death 
was due to metastases and cachexia, but the majority of patients were able to 
swallow until the fatal day. The survival curve for months and years revealed 
that with rotation x-ray therapy, 25 per cent of the patients as against a former 
10 per cent were alive at the end of one year and 15 per cent as against a 
former 4 per cent were alive at the end of two years. 
















EPICRISIS 







The technique of radiation therapy of esophageal cancers, epitomized here, 
and the end results given represent the best that can be accomplished in the 
world today by methods other than surgical removal. Nielsen and other Scan- 
dinavian radiologists are frankly skeptical that esophagectomy can compete 
with radiation therapy as a means of affording the greatest relief to the largest 
number of patients and for the longest time. To quote Nielsen, ‘‘To us, there 
is no doubt that the difficult task of trying to treat esophageal cancer both 
radically and symptomatically will to a very great extent continue to be the 
domain of radiotherapy. All imaginable advances of thoracic surgery not- 
withstanding only a small percentage of carcinomas in the esophagus will be 
amenable to surgical treatment, and the number of these in which a complete 
cure will be obtained will be smaller still.’’ The answer to Nielsen’s challenge 
may or may not be given in this symposium, but it is my opinion that a review 
of the accomplishments of our radiologic colleagues toward the common goal 
of the control or cure of esophageal cancer should be presented in this surgical 















forum. 
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THE ROENTGEN DIAGNOSIS OF CANCER OF THE CARDIAC 
REGION OF THE STOMACH 


Rosert 8. SHERMAN, M.D., New York, N. Y. 


(From the Department of Diagnostic Roentgenology, Memorial Hospital) 


GENERAL PRINCIPLES IN ROENTGEN DIAGNOSIS OF STOMACH CANCER 


OENTGEN examination in the hands of the competent is the most impsrtant 

method for the detection and subsequent diagnosis of gastric neoplasm. In 
contrast to other means of direct study of the stomach, this procedure is rela- 
tively harmless. Not only are there no significant contraindications, but the 
number of unsatisfactory examinations is few. As far as the patient is con- 
cerned, x-ray examination is comparatively simple and readily available. Thor- 
ough training, precise technique, modern equipment, and a special interest in 
the subject are as necessary for dependable results as these factors are deemed 
to be in gastric surgery. 

Present-day roentgenology places emphasis on the fluoroscopic study with 
mucosal and pressure technique on the filming fluoroscope. The practice of 
multiple film taking in a routine manner deserves little attention. There are 
many instances where film examination of conventional type might be dispensed 
with altogether. The term gastrointestinal, or G. I. series, might well be aban- 
doned since six, twenty-four, and forty-eight hour films are no longer taken 
routinely. 

Since gross pathology is the foundation for reliable x-ray diagnosis in 
gastric cancer, a classification based upon morphology is used. Three types of 
carcinoma, polypoid, infiltrating, and ulcerating, are recognized. While most 
carcinomas contain more than one of these features, one usually predominates, 
permitting classification. The fundamental units upon which the roentgenologist 
must rely for diagnosis are mass, either seen or felt, infiltrate and ulcer. These 
elements occur in various degrees and in manifold guises, making their recog- 
nition simple or difficult as the case may be. The same situation holds regarding 
interpretation, for only when these findings are present in certain patterns do 
they justify cancer as the correct roentgen diagnosis. The functional changes 
which have been described in detail in the past play little role in the diagnosis 
of tumors of the stomach. 

Most gastric cancers when first seen by the roentgenologist can be diagnosed 
with assurance on x-ray findings alone. Symptomatology and information 
from the laboratory are not held to be of basic importance, and in practice rarely 
influence roentgen diagnosis significantly in this field. 

The greatest contribution. of gastric roentgenology lies in the ability to 
detect organic abnormality. Potentially any lesion of macroscopic size which 
does not exhibit a physiologic feature as its sole characteristic can be uncovered. 
Experience demonstrates that this ideal is attainable. It follows that x-ray is of 
equal importance in excluding organic gastric change as a possible cause of a 
patient’s complaints. Kirklin’ has expressed these beliefs by emphasizing that 
errors in detection should no longer be charged to roentgenology, but should be 
blamed upon the examiner himself. 
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In the diagnosis of an organic lesion roentgenology is generally less reliable 
than in its detection. Nevertheless, the method is the most accurate available 
for the diagnosis of gastric cancer. Because of the morphologic similarity 
of certain stomach lesions, the roentgenologist is occasionally unable to make a 
differentiation with full assurance, especially upon the initial examination. His 
difficulty concerns some of the uleerating processes and some of the localized 
and clinically significant cases of gastritis. He is unable to discern the his- 
tologie varieties of stomach cancer, and he cannot always tell whether a tumor 
is benign or malignant. 


Since surgery is the proper management for most of the eases falling into 
these categories, and since histologic diagnosis can thereby be gained with little 
or no added risk, the inability of the roentgenologist to differentiate in all in- 
stances does not necessarily constitute a serious deficiency. The rarity of the 
simulants of malignant tumors tends to lessen further the problem of differential 
diagnosis. Finally, the treatment test for selected ulcerating lesions of the 
stomach, when critically applied and carefully carried out, is another instance 
where proper management of the patient may provide a diagnosis. In essence, 
the crux of the problem of differential diagnosis is the ability to tell with as- 
surance whether a process is surgical or medical. 

Statistical and comparative studies which have failed to integrate these 
principles cannot provide a reliable evaluation of roentgenology in cancer of 
the stomach. Their value is further lessened when there has been indiscriminate 
grouping of novice and competent work, a neglect to judge the technical methods 
employed, and a massing of old and new material. 

While the roentgenologist’s statement concerning resectability may be cor- 
rect more often than otherwise, sufficient discrepancy has been shown to discredit 
the practice. An accurate statement as to tumor type, extent, location, and 
complications is of more practical value than an x-ray appraisal of resectability. 
Sinee the patient’s only chance for cure is in resection, it is fitting that the 
surgeon determine resectability in the operating room. 

Fiuoroscopy has been used as a screening procedure for symptomless per- 
sons in an effort to find resectable cancer of the stomach.? Sufficient material 
has now been accumulated to demonstrate the reliability of this step, but it re- 
mains to be proved that such studies are feasible from other standpoints.* 


FUNDAMENTALS IN ROENTGEN DIAGNOSIS OF CANC™UR OF THE CARDIAC REGION 


Anatomy.—Roentgen anatomy is fundamentally different from cadaver and 
surgical anatomy, and this is especially true in the upper part of the stomach. 
There is a wide range of developmental variation with which the roentgenologist 
must become familiar. The effects of respiration, change of body position, re- 
sults of stomach distention, and alterations due to varying degrees of intra- 
abdominal pressure must be integrated and evaluated in each instance. These 
varying, complex, and manifold details, a full knowledge of which is so vital 
to dependable interpretation in diseases of this area, can be gained only by 
experience. 


*The writer is carrying out such a survey in conjunction with the Strang Cancer Pre- 
vention Clinic at Memorial Hospital. 
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The mucosal anatomy of the cardiac region is subject to variations within 
normal limits equal in degree to those listed for the grosser aspects of roentgen 
anatomy. There seems to be a fairly constant, basic mucosal pattern upon 
which may be superimposed the changes related to respiration, increase and 
decrease in intra-abdominal tension, extrinsic pressure, gastric distention, type 
of media used, and functional alterations. 

In the roentgen terminology that we employ, the cardia is considered to be 
an area about one inch square surrounding the esophageal orifice. A line drawn 
horizontally from its upper margin when the patient is upright separates the 
fundus above from the body below. In the erect sagittal position the lesser 
curvature forms the medial and the greater curvature the lateral border of the 
stomach. The greater curvature is continued over the fundus to end at the 
esophageal orifice. It is evident that the radiographic curvatures may not cor- 
respond exactly to the anatomic ones, although generally speaking the associa- 
tion is sufficiently close for practical purposes. In many instances there is a 
notchlike recess superiorly where the abdominal esophagus enters the stomach. 
This is called the cardiac angularis. The intra-abdominal part of the esophagus 
varies considerably, not only from person to person, but with the position of 
the diaphragm and of the patient as well. In the high transverse type of 
stomach there is a tendency for the abdominal part of the esophagus to be 
short or absent. The uppermost portion of the fundus follows the curve of 
the left side of the diaphragm and normally contains some air, the amount being 
subject to extreme variation. 

Developmental Variations.—The cascade stomach is a developmental form, 
not necessarily significant in itself, that may complicate interpretation at times. 
A bizarre appearance in the sagittal view caused by cascading is often easily 
resolved when the study is continued into the oblique and the lateral positions. 
Cascade stomach may occur in various degrees from slight posterior pouching 
to an essentially bilocular stomach. Once the condition is recognized, the detec- 
tion of disease in this form of stomach may be carried out with assurance. 

A false appearance of cascading may be brought about when intra-abdominal 
pressure is high due to failure to relax on the part of the patient. We have 
found that the best way to bring about abdominal wall relaxation is to instruct 
the patient to ‘‘push the stomach out in front.’’ A false cascade appearance may 
also be encountered in certain upper body, posterior wall lesions, particularly 
ulcerations with fixation. Oblique and lateral studies should help to resolve 
such instances. 

The various degrees of stomach rotation or torsion occasionally found might 
also act as a deterrent to a satisfactory examination unless their nature were 
recognized at the onset. Once the condition is evaluated there should be no 
particular difficulty in telling whether there is also a tumor present. The same 
holds regarding gastric herniation through the diaphragm. 

Technical Aspects—There are certain procedural handicaps in the x-ray 
examination of the upper part of the stomach. The most important of these is 
that the area is usually inaccessible to palpation. Spot film studies employing 
pressure techniques are likewise generally excluded. However unlikely it might 
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appear that the cardiae portion of the stomach can be felt, one should always 
attempt to do so. By deep pressure coupled with forced inspiration on the part 
of the patient, the examining fingers will occasionally contact the cardia. A 
mass may be uncovered for the first time by this maneuver. 

Peristalsis which may be of considerable aid in evaluating the finer degrees 
of wall stiffening and mucosal motion in the distal stomach eannot be utilized in 
the upper third because of the weakness or absence of the wave. 

Among the advantages of a technical nature that the radiologist enjoys in 
the examination of the upper stomach is the absence of local functional changes. 
The different varieties of spasm, hypersecretion, altered peristalsis, gastric 
dilatation, tone changes, and abnormal emptying rates which may plague the 
examiner studying the distal part of the stomach do not occur in a significant 
degree in the upper third. 

Another advantage in roentgen study of this region is the wide lumen 
which is air containing. This permits a dependable barium and air visualization 
to be carried out. We have not seen the need for the introduction of air into 
the stomach by means of a tube, and the use of effervescent powders for the same 
purpose is advised against. Judicious positioning of the patient and increasing 
the air content by rapid, small swallows are the means favored for satisfactory 
double contrast studies. 

The close association of the fundie region with the left side of the diaphragm 
makes the effect of respiration a valuable source of information at fluoroscopy. 
With foreed inspiration the eontour of the upper stomach changes, position 
is altered, the mucosa moves, and-the barium-coated walls show a characteristic 
undulating motion. Occasionally cardiac and aortic pulsations may be used 
to shed further light upon wall mobility. 

Changes in the lower esophagus are so frequently related to cancer of the 
cardiac region that careful esophageal study may provide essential information. 
Obstruction, narrowing, wall stiffening and irregularity, mucosal derangement 
or destruction, ulceration and mass formation are among the types of lower 
esophageal involvement that may be due to extension of tumors of gastric origin. 

There are features in the fluoroscopic part of the examination of the upper 
stomach which deserve special mention. Before the opaque material is swal- 
lowed, careful attention is given to the air bubble, particularly as it is seen in 
the erect sagittal view. Tumors of the cardiac area can often be seen as a mass of 
water density protruding into the air sac usually from the lesser curvature side. 

The first swallow of the barium and water mixture is of the consistency 
of thick batter. As this slides down the esophagus, it leaves traces which dem- 
onstrate the mucosa. This canalizing bolus, as it traverses the lower esophagus 
and the upper part of the stomach, warrants particular attention. Repeated 
deep inspiration is used to help the bolus along, to demonstrate diaphragmatic 
pincheock action, and to bring out the normal undulating motion of the lower 
esophagus and the upper stomach. Deep palpation with forced inspiration is 
carried out. Both oblique and lateral positions as well as the sagittal are em- 
ployed at this stage. 

The patient is then placed horizontally and the procedures described are 
repeated. When the erect position is reassumed, barium should be found coat- 
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ing the mucosa, giving a double relief pattern. Either ‘‘spot’’ or conventional 
films may be used advantageously at this point. 

Finally, the patient is given barium of cream consistency and told to swal- 
low several mouthfuls rapidly. In this way the lower esophagus is distended 
providing additional test of wall flexibility. With the thinner barium, a splash- 
ing or divided stream appearance may rarely be uncovered. This is due to the 
presence of the tumor in the barium pathway. With the stomach moderately 
distended with the thinner mixture, the fluoroscopic examination is concluded 
by directing attention to contour changes. 

A careful film technique is of fundamental importance for visualization of 
the upper third of the stomach. The movable grid is regularly employed with 
exposures of one-tenth of a second at thirty-inch distance. The appropriate cone 
and the smallest focal spot permissible are utilized. The patient is rotated in 
the recumbent position before the films are exposed and all are secured with a 
small amount of barium in the lower esophagus. 

No film routine is followed. An attempt is made to get information in- 
dicated by the fluoroscopic study from as few films as possible. The general 
principle of obtaining two views, one at right angles to the other, is sound. We 
now tend to rely considerably upon erect sagittal and lateral views. Occasionally 
a small tumor, seadily visible in the erect position, has been hidden with the 
patient reeumbent. We do not recall] having seen the opposite occur. 


GENERAL PRINCIPLES IN DIFFERENTIAL DIAGNOSIS OF CANCER OF THE 
CARDIAC REGION 


Even though peptic ulcer occurs relatively less often in the upper third of 
the stomach, it represents one of the common sources of difficulty in differential 
diagnosis. For the most part peptic ulcer can be diagnosed with as much as- 
surance. as when it is seen in the distal parts of the stomach, particularly when 
it is possible to obtain both full face and profile views. The inability to use 
mucosal studies with graded pressure, however, means that the finer changes 
oceasionally important for differentiation are seen fortuitously if at all. It 
appears to us that most peptic ulcers seen in the upper stomach have fallen into 
a surgical category from the onset. In any case the principles of diagnosis 
and management of the ulcerating lesions of the stomach hold with equa] force 
irrespective of the cardiac location. 

It is occasionally a problem to tell whether a malignant tumor is of lower 
esophageal or upper stomach origin. Mere identification of the bulk of the 
eancer above the diaphragm does not assure that it is esophageal since intra- 
thoracic gastric cancer is not uncommon. The basis for accurate differential 
diagnosis is a mucosal one, although in certain instances it is impossible to tell 
site of origin with full assurance. In our experience most cancers involving 
the lower esophagus are found to be of stomach origin. Most lesions in this 
group would be available for biopsy diagnosis through the esophagoscope and 
would have the same type of surgical treatment. 

The various forms and degrees of herniation of stomach through the dia- 
phragm may provide a stumbling block to the diagnosis of cancer of the cardiac 
region. One must exclude the possibility of intrathoracic gastric cancer in all 
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hernia cases. If the condition is kept in mind and the technique employed is 
satisfactory, the diagnosis is not necessarily difficult. 

In the obstructive lesions occurring at the lower esophageal orifice it is 
important to get enough barium into the stomach to be able to rule out gastric 
eancer. To accomplish this the period of the examination may have to be con- 
siderably extended. If an air bubble is present, a careful study of its contour 
may provide essential information. It is well to remember that cancer and 
cardiospasm may occur together. The general x-ray principle that both ends of 
an obstructive lesion must be seen to determine its nature should be borne in 
mind. 

The localized forms of gastritis and the simulants of cancer of specific 
etiology are almost nonexistent in the cardia area alone. 

Polypi and myomas are usually seen in the distal portions of the stomach. 
It should be pointed out that in spite of their ‘‘benign’’ appearance their treat- 
ment is surgical removal after which the true nature can be accurately de- 
termined by the pathologist. Aberrant pancreas, a rare condition in itself, 
infrequently occurs in the upper part of the stomach. An example of how 
complicated diagnosis may be at times is seen in an unusual case mentioned by 
Templeton,* in which a sarcomatous nodule of the spleen adjacent to the fundus 
gave the appearance of gastric tumor. 

Varices may protrude into the lumen of the lower esophagus and the ad- 
jacent stomach as polypoid serpentine masses resembling cancer. The absence 
of wall stiffening or narrowing, the preservation of organ mobility and peristaltic 
contraction, the smoothness of outline and the slight inconstaney of pattern 
are among differential points from the roentgen standpoint. 

Other conditions concerned in the problem of differential diagnosis are 
peptic esophagitis, gastric diverticulum, benign stenoses, and extrinsic involve- 
ment from near-by tumor. The stellate configuration is of little importance as 
a simulant of cancer. The manifold types of extrinsic pressure from aorta, 
spleen, liver, colon, tail of pancreas, left adrenal, left kidney, as well as certain 
developmental variations, may at times enter into differential diagnosis. The 
distinguishing features of these conditions cannot be discussed here. 


EVALUATION OF ROENTGEN FINDINGS IN CARCINOMA OF THE CARDIAC REGION 


In a group of 205 resected carcinomas of the stomach at Memorial Hospital 
it was found that 22 per cent were located in the cardiae region. For the pur- 
poses of this discussion the cardiac region or upper stomach is considered to be 
the superior one inch of the body, the entire fundus and the cardia. Twenty- 
five of the more recent cardiac cases were selected on the basis of adequacy of 
x-ray coverage, presence of a satisfactory description of the resected specimen, 
and completeness of the histologic survey. Cases in which operation had been 
done were studied because the earliest and most significant carcinomas would 
be included. All patients were seen in the past five years and were examined 
radiographically either by the resident, fellow, or staff member of the x-ray de- 
partment. In several instances repeat examinations within a short time interval 
were required before a final diagnosis was advanced. In each case the lesion 
was detected and the correct diagnosis of cancer of the cardiac region was made. 
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Under the following headings points are presented which are considered 
to be most significant in the detection and diagnosis of cancer of the upper 
stomach as revealed in a film study of the twenty-five resected cases. While 
the features noted are primarily based upon films, their integration with fluoros- 
copy should provide no difficulty. 

Mucosal Alteration—Mucosal alteration was a constant finding in the 
stomach. This was of the same type as encountered in the esophagus when it was 
involved. The mucosal changes were due to the basic features of infiltration 
eausing fold stiffening, thinning, and destruction; of ulceration with fine ir- 
regularities; and of mass formation showing fold erasure and change in course 
of the rugae. 

Infiltrate—There was evidence of wall infiltration of some degree in each 
ease. In addition to that mentioned for the mucosa, there was always a more 
severe induration extending into the musculature and producing wall rigidity, 
fixation, and frequently local contour change. 


Mass.—There were sixteen of the twenty-five cases where a mass was seen 
as a shadow of water density in the air bubble. In four more cases a mass was 
suspected, while in the remainder none could be determined in the gas bubble 
area. While mass in this form was less often seen than some of the other diagnos- 
tic features, it was occasionally the most definite and provided valuable support- 
ing information. A mass was usually seen in this way more easily on the erect 
sagittal view, but in a few instances the oblique or lateral position provided the 
best visualization. No mass was palpated in this series. 

Ulcer.—Generally speaking ulceration played a minor role as a diagnostic 
aid. In nine cases there was evidence of ulcer, but in most it was thought to be 
superficial and of secondary significance. In three instances the area of tissue 
loss seemed to be sufficiently prominent for it to be considered as the outstanding 
roentgen feature. The ulcerations were shallow, elliptical in configuration, and 
were always accompanied by infiltration and usually mass formation. These 
associated changes emphasized the malignant character of the ulceration. 

Esophageal Involvement.—Cancer extension into-the lower esophagus was 
diagnosed radiographically in nineteen of the twenty-five cases. It was suspected 
in an additional two and was absent in the remaining four. The smallest seg- 
ment of involvement was 1.5 em. and the longest was 6 em. In diagnosing 
esophageal invasion special attention was paid to the abdominal part of the 
esophagus as revealed in the erect position. 

Miscellaneous Findings.—There are roentgen findings commonly mentioned 
as being of diagnostic importance in cancer of the cardiac region of the stomach 
which ultimately depend upon varying degrees of infiltration, mass formation, 
or ulceration for their presence. Obstruction, gross contour changes, general 
widening between the fundus and the dome of the diaphragm, lateral displace- 
ment of the stomach at the cardia, and diaphragmatic alteration are among the 
findings. 

In one patient there was sufficient obstruction in the lower esophagus to 
warrant its being noted as an outstanding x-ray finding. There were two other 
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cases where there was mild obstruction. Mucosal alteration continuous with 
a similar change in the adjacent part of the stomach and infiltration of the 
wall with mass formation were actually the basic findings in these cases which 
indicated cancer extension. 

In the group there was no example of generalized contour change. In 
twenty-one cases there were local contour alterations at the tumor site in the up- 
per portion of the body and adjacent cardia. There were eighteen instances 
where a local contour alteration was encountered at the tumor site in the fundie 
portion adjacent to the cardia. Local contour change of this order seems to be 
a less critical way of pointing out the presence of mass, infiltrate, or ulcer as 
the case might be. 

In this series no instance of general widening between the diaphragm and 
the gastric fundus was encountered. This is a late sign and probably one of 
little practical importance, particularly since there may be other causes for its 
occurrence. We observed no dependable evidence of lateral displacement of the 
stomach at the cardiae area. This is thought to be a quite unreliable sign, be- 
cause not only is it a late one, but it is dependent upon unrelated and uncon- 
trollable influences. There were no cases showing diaphragmatic changes that 
could be related to the presence of the tumor itself. The appearance of dia- 
phragmatie alteration must be a late sign. 

There were two instances where a cascade type of stomach was present. 
It is thought that there might have been more examples but the absence of a 
lateral view on many of the cases prohibited confirmation. There were two 
examples of intrathoracic cancer. Although the surgeon made no mention of 
herniation in either instance, the clearness of the x-ray demonstration estab- 
lished the condition as being present. In three instances it was possible to see 
the tumor on a chest film by studying the appearance of the gas bubble. It 
might be well to note this area on photoroentgen surveys of the chest. 

There were sixteen cases where the cancer was classified morphologically 
by the department of pathology. Eleven were called polypoid, three ulcerating, 
and two infiltrating. In eight of the sixteen there was close correlation between 
the x-ray and the pathologie classification, in four more there was slight correla- 
tion, and in four the radiographic opinion as to type was completely erroneous. 

The smallest tumor measured 2.5 by 1.5 em. while the largest was 18 by 8 
em. The average size seemed to be 7 by 5 by 2 em. The judgment of the roent- 
genologist as to tumor size was about 50 per cent dependable. This deficiency 
seemed to be related to the difficulty in typing these tumors. It may be that the 
more frequent use of lateral views would help the roentgenologist in evaluating 
these two aspects by providing a three dimensional concept. ; 

As for location, it was found that all cancers involved the cardia to some 
extent, and most had the cardia as the principal site. All were located at the 
lesser curvature side of the stomach. While it is true that cancer may appear 
in any area, fundic and greater curvature carcinomas of the upper third are 
relatively uncommon. 

There were fifteen cases where the department of pathology recorded the 
presence or absence of esophageal involvement. There was invasion by cancer 
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in eleven and none in four. The roentgenologist’s appraisal of the lower esopha- 
gus was correct in thirteen. One case thought to show involvement was found 
to have tumor protruding into the lumen of the lower esophagus. Five of the 
fifteen cases were evaluated correctly at operation and no remark was made 
in four more. In six judgment was erroneous. ‘tumor was found histologically 
in five instances extending to the upper line of resection. 


ROENTGEN DIAGNOSIS OF INFREQUENT CANCERS OF THE CARDIAC REGION 


Lymphosarcoma of the stomach oceurs either in the primary form or as a 
manifestation of the generalized disease. In either case the appearance is simi- 
lar. Lymphosarcoma of the stomach cannot be differentiated from carcinoma 
with assurance on roentgen findings alone. Even the presence of a generalized 
lymphoblastoma does not prove conclusively that the stomach. lesion is of the 
same etiology, although in lymphosarcoma it may be considered as very strong 
presumptive evidence. The features suggesting that a cancer may be lympho- 
sarcoma are the younger age (one carcinoma of the cardia at Memorial Hospital 
was in a patient 31 years of age), a better physical state than a carcinoma of 
the same size would seem to permit, a pattern suggesting considerable fold en- 
largement, a bulky tumor that cannot be palpated, a tumor that feels ‘‘soft,’’ 
and tendency for the tumor to cross stomach orifices. From a number of pri- 
mary lymphosareomas at Memorial Hospital there is one that involves prin- 
cipally the cardiac region /of the stomach. 

Stomach origin for the other lymphoblastomas is distinctly less common 
than for lymphosarcoma. There are only a few established cases of isolated 
Hodgkin’s disease of the stomach. Leucemia, especially the lymphatic form, 
is said to have involved the stomach rarely. There is at least one case of 
myelogenous leucemia at Memorial Hospital where the stomach cancer was found 
at autopsy to be a carcinoma. 

In a single case of resected sarcoid of the stomach studied in this department 
several small ulcerations in the distal segment were found. 

Myosareoma is usually seen as a rounded mass with smooth mucosal sur- 
face protruding into the stomach lumen from a relatively broad base. An 
area of ulceration on the surface or the presence of a sinus tract is the feature 
pointing to the muscular origin of the tumor. When occurring in a polyp 
form these cancers cannot be differentiated from epithelial tumors at times. 
In this connection it is well to note again that the roentgen criteria for a tumor’s 
benign character are relatively unreliable. Myosarecoma may be located any- 
where in the stomach; one of the few seen at Memorial Hospital was in the 
eardiae region. 

There were two patients with cancer metastases to the stomach wall exam- 
ined radiographically. In neither of these was there involvement of the cardiac 
region. 

ROENTGEN FINDINGS FOLLOWING GASTRIC CARDIECTOMY 


Resection of the gastric cardiac area with esophagogastric anastomosis was 
the operation performed in these cases. In operations of this type the stomach 
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and duodenum are mobilized, drawn upward and to the left, and the involved 
portion is removed. In most of these patients the transthoracic approach was 
used. The anastomosis was usually done within the thorax. As a result the 
stomach is smaller than normal] to a degree attendant upon the amount of tissue 
removed. The stomach axis is often vertical in both sagittal and lateral planes. 
Varying portions of the stomach are found within the chest. The duodenal bulb 
is usually found on the left side of the abdomen and inferior in position to the 
pyloric canal. The pylorie canal is vertical in direction. The vagus innerva- 
tion of the stomach is interfered with and some of the sympathetic connections 
may also be lost by this operation. 

There were but ten of the twenty-five cases of resected cancer of the upper 
part of the stomach where there were sufficiently complete postoperative x-ray 
views to make study worth while. In these ten cases the first examination was 
usually made in three to six weeks after the resection. There were a few pa- 
tients where the follow-up period was continued from one to four years. In 
all but one of these cases the transthoracic approach was used. 

In a general way an estimation was made of the degree of stomach and 
duodenal mobilization from the roentgenograms. It was found that in nine 
instances there was significant gastric and duodenal displacement. In about 
one-half of the cases the stomach was vertical. An estimation was also made of 
the amount of stomach removed. This varied from about one-tenth to as much 
as five-sixths, the average being about one-fourth of the stomach area. 

Functionally these postoperative stomachs appeared relatively quiet with 
little effective peristalsis. Barium fell through the stomach as though by gravity 
and came to rest abruptly against the closed pyloris. There was no significant 
alteration noted in the gastric tone. The stomach could not be distended and it 
appeared that barium left the stomach after a certain point in filling. Empty- 
ing seemed to be largely through simple opening of the pyloris unaccompanied 
by any effective peristaltic wave. In two eases a mild dilatation of the second 
portion of the duodenum was seen initially. This disappeared after several 
months. We wish to emphasize that we pretend no controlled or detailed sur- 
vey of stomach function in these cases at this time. 

In all but one of the ten cases the anastomosis was made above the diaphragm 
level. There were three patients who developed fistulas both ¢linieally and 
radiographically. There were three in whom blind pouches formed. One pa- 
tient having blind pouching showed this unchanged after four years. One de- 
veloped a stenosis at the esophagogastrie junction. The appearance was specific 
for cancer recurrence of the infiltrating type. In another there was evidence of 
recurrence within the intrathoracic portion of the stomach. This showed mu- 
cosal destruction and wall fixation. 
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PREOPERATIVE, OPERATIVE, AND POSTOPERATIVE CARE 
IN ESOPHAGEAL RESECTIONS 


HERBERT C. Mater, M.D., New York, N. Y. 


URING the past few years radical resection of the esophagus for carcinoma 

has been attended by a considerable decrease in morbidity and mortality. 
More satisfactory surgical procedures which permit re-establishment of the 
continuity of the alimentary tract have been developed. These advances have 
been due to better preoperative preparation of the patient, improvements in 
anesthesiology, chemotherapy, a better understanding of the physiologic altera- 
tions during and following operation, improved surgical technique, and better 
postoperative care. 

Preoperative Preparation of the Patient——Carcinoma of the esophagus is 
associated with varying degrees of obstruction. The stagnation of food and 
secretions above the tumor may cause an esophagitis. Ulceration of the car- 
cinoma may lead to secondary infection. Therefore, the preoperative preparation 
of the patient for esophageal resection includes cleansing of the esophagus above 
the tumor. All retained material and secretion should be aspirated and daily 
lavage of the esophagus instituted. Care should be taken that no aspiration into 
the lungs occurs due to an overflow from the obstructed esophagus. Preopera- 
tive lavage is not necessary in those patients with no esophageal retention. The 
importance of good mouth hygiene at the time of esophageal surgery has been 
appreciated for many years. Infection of the gums increases the hazard of 
pulmonary complications and is usually associated with an unfavorable bacterial 
flora in the esophagus. The extent of dental work to be done prior to operation 
is a matter of judgment. 

Almost all patients undergoing surgery for carcinoma of the esophagus have 
lost weight and may have nutritional deficiencies. These disturbances may be 
due to inadequate food intake or be caused by secondary chemical changes asso- 
ciated with the presence of the malignant tumor. It is preferable to correct these 
deficiencies if possible through feeding by mouth, together with supplementary 
parenteral injections, rather than to perform a preliminary jejunostomy. The 
latter operative procedure is reserved for those cases in which the obstruction 
is so marked that adequate intake by mouth is impossible. Preliminary 
gastrostomy is to be avoided in any case in which the stomach requires mobiliza- 
tion at the time of the esophageal resection. Hypoproteinemia is a common 
finding in esophageal cancer. The protein depletion may be more marked 
than the plasma protein determination would seem to indicate. In interpreting 
the report on the plasma protein level the state of hydration of the patient 
must be borne in mind. The correction of the hypoproteinemia as well as the 
other nutritional deficiencies may require a week or two of preoperative prepara- 
tion. A fluid diet or, if feasible, a soft diet high in proteins, carbohydrates, and 
vitamins is given. In some eases preoperative blood or plasma transfusions and 
amigen are indicated. Many patients with carcinoma of the esophagus have a 
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deficiency in vitamin C which should be corrected by a daily dose of 200 to 
1,000 mg. of aseorbie acid parenterally. Both hypoproteinemia and deficiency 
in vitamin C are important factors in poor wound healing and especially in late 
leakage at the site of anastamosis. These deficiencies also tend to cause edema of 
the tissues and consequently tend to increase the fluid content of the lung. The 
incidence of postoperative pulmonary complications can be reduced by avoiding 
the tendency to edema of the lung associated with hypoproteinemia and ascorbic 
acid deficiency. 

The hematocrit and the plasma specific gravity should be determined in 
order to obtain a better index of the degree of anemia present. Red blood cell 
and hemoglobin determinations alone may give an erroneous impression because 
of hemoconcentration due to dehydration. Transfusions are given if the hemo- 
globin is less than 80 per cent after dehydration is corrected. Preoperative 
infusion of saline solutions is occasionally indicated, but due to the infrequency 
of vomiting in carcinoma of the esophagus, sodium chloride deficiency may not 
be prominent as it frequently is in carcinoma of the stomach. 

The preoperative work-up should also include an evaluation of the cardiac 
and renal status. In some cases preoperative digitalization may be indicated. 
Any clinical or laboratory evidence suggesting coronary sclerosis requires con- 
stant ef ort to avoid anoxia at all times during and following operation. The 
preventiun of any circulatory depression during operation is most essential 
in such eases because diminution in blood flow to the heart and kidneys impairs 
their function. Pulmonary emphysema is a common finding in the age group 
in which carcinoma of the esophagus is most prevalent. The importance of 
emphysema of the lung in postoperative morbidity and mortality has not been 
fully appreciated. An emphysematous lung has a greatly diminished resistance 
to infection, hence, the greater risk of pulmonary complications. Slight changes 
in pulmonary expansion in the emphysematous individual may lead to respira- 
tory insufficiency with resultant anoxia, which may in turn bring about cardiac 
complieations. 

The induction of a pneumothorax in preparation for esophageal surgery 
was employed more widely a decade ago than it is at the present time. Pre- 
operative pneumothorax used to be recommended because it was thought that 
there would be less physiologic disturbance at the time the thorax was opened 
and the lung collapsed. It must be borne in mind that the degree of diminution 
in function of a lung is not equivalent to the percentage of collapse. A 50 per 
cent collapse of the lung does not connote a similar percentage reduction in 
function. Therefore, in order to obtain a marked reduction in the blood flow 
and function of one lung, a fairly complete pneumothorax would be necessary. 
Moreover, during an operation upon the esophagus the lung does not need to be 
completely collapsed. If pulmonary emphysema is present, little collapse of 
the lung can be obtained by pneumothorax. An attempt to collapse the lung 
preoperatively may result, therefore, in more physiologic disturbance in pul- 
monary function than would ordinarily occur during operation, provided the 
surgeon has the cooperation of an experienced anesthetist. With recent advances 
in anesthesiology, preoperative pneumothorax does not seem advisable for 
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Preoperative penicillin therapy is indicated. It is usually satisfactory to 
start the penicillin twenty-four to forty-eight hours prior to operation, unless 
there are signs of secondary infection in or around the tumor which indicate 
more prolonged preoperative treatment. Before operation a Levine tube is 
introduced through the nose and placed in the esophagus so that the end of the 
tube is just above the site of obstruction. The upper esophagus can thus be kept 
empty during operation by aspiration through the indwelling tube. 

Care of the Patient During Operation—The fundamental principles of 
successful esophageal surgery include (1) the avoidance of obstruction of the air- 
way and adequate oxygenation throughout the operation ; (2) adequate blood and 
fluid replacement throughout operation; (3) minimizing reflex disturbances in 
the operative field by the avoidance of unnecessary trauma; (4) minimizing 
contamination of the operative field; (5) maintaining an excellent blood supply 
and avoidance of tension at the site of anastomosis; (6) periodic inflation of 
the lung during the intrapleural part of the operation, and (7) complete re- 
expansion of the lung as the pleural cavity is closed. 

It is not the object of this paper to discuss the technique of esophageal resec- 
tion. Only those factors relating to the development of postoperative complica- 
tions will be considered. The postoperative morbidity and mortality are often 
influenced by apparently minor violations of such basic principles. 

The choice of anesthesia and the technique of its administration are very 
important factors in this type of surgery. An anesthetic agent which permits 
normal oxygenation of the blood at all times, even during the physiologic dis- 
turbances associated with the operation, should be chosen. Ether and oxygen 
are most satisfactory. An anesthetic technique which permits good ventilation 
of the lungs at all times is mandatory. Some type of intratracheal tube is desirable. 
The anesthetist should be allowed sufficient time for a slow, smooth induction 
of the anesthesia and intubation of the patient. Breathing should be quiet at the 
time the pleura is to be opened, so that there will be a gradual collapse of the 
lung on that side unassociated with marked mediastinal motion. If abnormal 
respiratory effort and mediastinal motion occur due to an improper plane of 
anesthesia or obstruction of the airway, the anesthetist should be permitted to 
correct the situation before the difficulty is aggravated by further stimulation 
on the part of the surgeon. It is desirable that the lung be completely re- 
expanded at fifteen-minute intervals, even though this may necessitate a brief 
interruption in the operative manipulations. 

The use of clamps across the esophagus or stomach at the time the 
anastamosis is being performed is theoretically undesirable. Such clamps render 
the tissue temporarily anoxic, which results in edema in these tissues following 
relief of the constriction. This may lead to disturbances in healing. Traction 
sutures can be employed if necessary in order to maintain adequate control of 
the gastric and esophageal segments. Before the esophagus is transected it 
should be thoroughly emptied by aspiration through the Levine tube in the upper 
esophagus. One must make sure that the tube is not coiled up in the esophagus 
so its tip is much above the level at which the esophagus is opened. Coiling 
of the tube within the esophagus is more likely to occur if that organ is dilated. 
Drainage from the stomach can be controlled by adequate and repeated suction 
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after it has been opened. In the performance of the anastomosis the surgeon 
must be certain that the blood supply of the part is in no way compromised and 
that there is no tension on the suture line, either due to insufficient mobilization 
of the parts or due to traction from other causes. Anchoring sutures are often 
important, but these also should not be associated with tension. Stricture forma- 
tion is likely to oceur at the anastomotic line between esophagus and stomach 
if continuous sutures are utilized and if care is not taken to obtain accurate 
approximation of the mucosa. The external aspect of the anastomotic line should 
be covered by other tissues such as the omentum or mediastinal pleura. Careful 
repair of the defect in the diaphragm is necessary to avoid postoperative hernia- 
tion. Some surgeons prefer to leave the indwelling Levine tube above the site 
of the anastomosis, whereas others pass it through the anastomosis into the 
stomach. 

During the freeing of the esophagus, the mediastinal pleura of the opposite 
pleural cavity may have been traversed or inadvertantly torn. Sometimes it is 
difficult to tell whether an opening has been made in the opposite pleura. Air 
trapped in the mediastinal tissues may make a noise similar to that heard through 
an opening in the contralateral pleura. It is erroneous to assume that a small 
opening in the pleura is necessarily less serious than a large one. A small open- 
ing may cause air to enter the pleural space during inspiration and may permit 
only a part of this air to escape during expiration. Thus air may be trapped 
in the opposite pleural cavity in spite of the fact that the anesthetist is main- 
taining a positive intrabronchial pressure. If the mediastinal pleura of the 
opposite side has been torn, and there is an unexplained difficulty with breathing 
or deterioration of the patient’s condition, it is best to enlarge the opening into 
the opposite pleura so that any trapped air can escape. The anesthetist can 
then maintain expansion of both lungs by controlling the intratracheal pressure. 
In any case in which there is even a suspicion that the opposite pleural cavity 
may have been entered, a roentgenogram of the chest is taken in the operating 
room at the conclusion of the operation and inspected at once. If this shows any 
appreciable degree of pneumothorax on the opposite side, aspiration of the air 
by a syringe fitted with a three-way stopcock and connected to a monometer is 
indicated. It has been our practice to institute closed drainage on the side of 
operation. "A fairly large-sized rubber tube is introduced through an intercostal 
space and connected to a waterseal bottle. It is highly desirable that this tube 
be connected to the bottle while the chest wall is being closed. The practice of 
clamping off the tube and connecting it later in the patient’s room is to be 
condemned because the best time for immediate expansion of the lung has been 
lost, and an extensive pneumothorax may have been allowed to remain forsome 
time. It must be emphasized that maintaining a positive intratracheal pressuve 
during closure of the chest wall does not necessarily exclude the possibility of 
extensive collapse of the lung or even of a tension pneumothorax beeause the 
thoracic wall wound may act like a sucking wound during part of the time that 
it is being closed. If a Torek type of procedure is being performed, the 
anesthetist must maintain positive intratracheal pressure until the cervical wound 
is airtight, because air could enter the pleural space through the cervical wound 
after the thoracotomy wound has heen closed, 
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In any operative procedure of the magnitude of an esophageal resection, a 
considerable reduction in blood volume may occur during operation. The 
amount of blood ust is often larger than the surgeon estimates. Blood trans- 
fusions should be started at the beginning of the operative procedure and blood 
should be replaced as it is lost. It is unwise to give large quantities of saline 
solution intravenously during the earlier part of the operation. Whole blood 
and plasma, particularly the former, are the most effective means of maintaining 
an adequate blood volume without increasing the hazard of pulmonary edema. 

Postoperative Care.—During .the postoperative period, conditions which 
promote healing should be maintained at an optim m level. This may be 
difficult unless feeding is started early. It is a rather frequent practice to with- 
hold food by mouth for as long as four to seven days after operation. This re- 
sults in a marked tendency toward depletion of the protein reserve. In my 
experience, hypoproteinemia has occurred following esophageal resection in 
spite of plasma transfusions, blood transfusions, amigen, or other protein deriva- 
tives administered parenterally. Perhaps the hypoproteinemia resulting from 
delayed feeding entails more risk of leakage from the suture line than would 
occur due to feeding started early by mouth. Experimental studies have shown 
that sutured wounds are often weakest between the fourth and seventh days, just 
when feeding is customarily started. Early feeding following esophageal sur- 
gery has been employed in several clinics, and there has been no definite evidence 
so far that this practice is dangerous. It would seem advisable, therefore, to 
start using a high protein and high carbohydrate fluid diet by mouth within one 
or two days of operation, rather than run the risk of a marked drop in the 
plasma protein about one week after operation. The combination of careful 
placing of the sutures at the time of operation, plus maintenance of optimum 
conditions for healing in the postoperative period, would seem to be the wisest 
course. Plasma or blood transfusion and amigen should be employed. Liberal 
doses of vitamin C should be given. Numerous studies in the last few years have 
amply demonstrated the importance of the maintenance of an adequate level of 
vitamin C in body tissues. Not only is this vitamin an important factor in 
obtaining satisfactory wound healing, but it has also been shown to be related 
to the distribution of fluid in tissues. Recent reports show that when vitamin 
C deficiencies are corrected the incidence of postoperative pulmonary complica- 
tions is decreased. Other vitamins should also be administered. 

A quantitative point of view with respect to replacement therapy in the 
postoperative period is essential to intelligent management of the patient. Too 
often, in an attempt to avoid dehydration, a large amount of fluid is administered 
in the form of isotonic sodium chloride. Patients with carcinema of the esoph- 
agus do not tend to have the sodium and chloride depletion associated with 
frequent vomiting which is found in carcinoma of the stomach. The regurgita- 
tion which occurs in carcinoma of the esophagus leads to a different type of 
chemical loss than that seen with true vomiting associated with gastric neoplasm. 
The aim should be to replace minerals and salts as they are lost, quantity for 
quantity. Determinations of plasma proteins and minerals in the blood without 
correction for variations in the total bloed volume are of limited value. Car- 
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cinoma of the esophagus is often associated with a diminution in blood volume 
due to reduction in the fluid and food intake. In the postoperative period sharp 
fluctuations may occur in the blood volume and hence seriously alter serum 
protein levels. When postoperative complications develop which tend to pro- 
duce a further reduction in the total blood volume, the total cireulating plasma 
protein may be much lower than an analysis of the grams of protein per 100 e.c. 
of plasma would lead one to suspect. I believe, therefore, that the determination 
of total plasma volume is essential for the best management of the patient follow- 
ing resection for carcinoma of the esophagus. Improvements made in this diree- 
tion would not only lower the incidence of complications due to poor healing at 
the site of the anastomosis, but would also reduce the frequency of postoperative 
pulmonary complications. Protein depletion produces changes in the fluid con- 
tent of pulmonary tissue and may cause the abnormal passage of fluid into the 
alveoli which is an important initiating factor in many postoperative pulmonary 
complications. 

Following intrathoracic surgical intervention, early and complete pul- 
monary expansion is an important factor in reducing pulmonary or pleural com- 
plications, in lessening the risk of anoxia which may have secondary cardio- 
circulatory effects, and in obtaining optimum restoration of pulmonary funé¢tion. 
Closed drainage of the pleural space allows air and fluid to escape from the 
pleural cavity in the first few hours following operation, and permits contact of 
the visceral with the parietal pleura. This lessens the incidence of pleural 
fluid accumulation later. 


It should always be borne in mind that pulmonary emphysema is a com- 
mon occurrence in the age group undergoing surgery for carcinoma of the 
esophagus. Whenever a needle is inserted into the pleural space for the aspira- 
tion of fluid or air, the technique employed should minimize the risk of lacera- 
tion of pulmonary tissue. The breath sounds are often hard to hear on ausculta- 
tion in an emphysematous patient. It is therefore often difficult to ascertain 
on the basis of physical examination alone whether a pneumothorax is present. 
If the presence of a pneumothorax, especially on the contralateral side, is sus- 
pected in the postoperative period, a bedside roentgenogram should be made 
before a needle is introduced into the pleural space, unless the clinical findings 
are very obvious and the signs of tension pneumothorax are such as to necessitate 
immediate action. The position of the trachea as determined by palpation in the 
neck is an unreliable index to mediastinal shift. Serious displacement of the 
lower portion of the mediastinum may occur without obvious deviation of the 
cervical portion of the trachea. 

The length of time that the drainage tube is left in situ depends upon (a) 
the completeness of pulmonary expansion, (b) the thoroughness of evacuation 
of air and fluid from the pleural space, (¢) whether the tube is still functioning 
or has been sealed off inside the thorax, and (d) whether the tube in situ would 
be a factor of safety should complications develop in the region of the anas- 
tomosis. It is obvious that the drainage system must be kept airtight at least 
during the first week after operation if drainage has to be maintained for such 
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a period of time. It is equally important that when the drainage tube is removed 
within the first few days following operation, no air be permitted to enter the 
drainage tract and thus result in secondary collapse of the lung. If at the time 
ef operation a mattress suture of heavy silk is inserted in the skin and sub- 
cutaneous tissues at the margins of the stab wound through which the drainage 
tube has been introduced, this suture ean be tied by an assistant as the tube 
is rapidly withdrawn. If a drainage tube with several fenestrations is with- 
drawn slowly, air may enter some of the fenestrations and gain access to the 
pleural space. This hazard is increased by the fact that the patient often takes 
a sudden deep breath as the tube is being withdrawn. For this reason the im- 
portance of rapid withdrawal of the tube and immediate tying of the previously 
placed suture, to close the opening, is stressed. 

Cardiovascular complications play an important role in postoperative 
morbidity and mortality following esophageal resection for carcinoma. Much 
ean be done to diminish the incidence of these complications if certain funda- 
mental principles are constantly borne in mind. Although many patients with 
carcinoma of the esophagus have some impairment of the coronary blood flow 
due to arteriosclerosis, and there is often weakening of the myocardium due to 
degenerative changes, the main cause of postoperative heart failure and death is 
a reduction in the amount of oxygen delivered to the cardiac muscle. One must 
avoid (1) reduction of the arterial oxygen saturation, (2) reduction of cardiac 
output which would affect the coronary blood flow, and (3) factors which reduce 
effective blood flow, such as vasospasm or an increased tendency to coagulation 
of the blood. The tendeney to regard a sudden death from coronary thrombosis 
a few days after operation as an unfortunate and more or less unavoidable 
accident is unwarranted, It is well known that any undue strain, such as oc- 
curs with strenuous exercise, is detrimental to a damaged heart. Labored breath- 
ing during operation, even a brief period of cyanosis, or any other factor which 
reduces the oxygen supply to the myocardium, can initiate a chain of events 
which may result in a cardiac death in the postoperative period. The principles 
which must be observed to reduce postoperative cardiac complications are (1) 
avoidance of anoxia at all times; (2) the avoidance of any interference with 
pulmonary ventilation, because pulmonary circulation and ecardiae function are 
closely interrelated; (3) the avoidance of any appreciable drop in blood pressure 
which would reduce the effective blood flow and hence the ability to deliver 
sufficient oxygen to the tissues; (4) reduction of vasospastic factors as far as 
possible, and (5) the avoidance of an increased tendency to intravascular clotting 
due to changes in the blood constituents and blood flow. Such considerations are 
far more important in reducing cardiae complications than routine preoperative 
digitalization as some have advocated. Naturally, digitalis has an important 
place in the therapy of postoperative auricular fibrillation and cardiac failure, 
but more emphasis should be placed upon prevention of these complications 
by the means indicated. Cardiac arrhythmias are not very unusual following 
esophagogastrectomy. In addition to auricular fibrillation, auricular flutter oc- 
easionally occurs. There may be « relationship between auricular flutter and.the 
intrathoracic position of the stomach. A dilated intrathoracic stomach may 
inerease the likelihood of reflex changes in the cardiac rhythm. The treatment 
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of arrhythmia after esophageal resection is similar to that employed in other 
cardiac cases. 

The chief factors initiating pulmonary complications in the postoperative 
period are depressed respirations and retained bronchial secretions. The im- 
portance of a clear airway throughout operation and its influence on the inei- 
dence of postoperative pulmonary lesions has already been discussed. Equally 
important is the avoidance of any retained secretion in the first few hours and 
days following operation. The early removal of secretion by cough or suction 
may eliminate the further tendency to formation of secretion which is produced 
by the partial bronchial obstruction caused by the original secretion. The prin- 
ciples to observe in avoiding retention of bronchial secretion are (1) proper 
nursing assistance with manual support of the area of incision during coughing, 
so as to diminish pain and increase expulsive effect of cough; (2) proper use 
of sedation with avoidance of undue pain so that the patient will not be unwilling 
to take a deep breath or give an effective cough (small doses of narcoties given 
more frequently rather than large doses at longer intervals), and (3) the early 
use of intratracheal suction if voluntary cough is impossible or ineffective. If 
these measures are employed, postoperative atelectasis and bronchopneumonia 
will occur much less frequently, and bronchoscopy, which is also an important 
therapeutic measure, will be necessary only occasionally. When indicated, 
however, there should be no hesitation in employing early therapeutic broncho- 
scopic aspiration. Frequent changing of a patient’s position, encouraging deep 
breathing, and placing the patient so that he can effectively raise the secretions 
are all measures that have their place. The great value of antibiotics as a 
prophylactic measure against pulmonary complications should not lead one to 
neglect the mechanical factors necessary for the maintenance of a clear tracheo- 
bronchial tree. Bedside roentgenograms should be taken frequently in the post- 
operative period if it is felt that they might give information of value in the 
diagnosis and management of postoperative complications. It has been our 
practice to make x-ray examination of the chest routinely within the first twenty- 
four hours following operation to ascertain the status of the lungs with respect 
to infiltration and re-expansion. Subsequent roentgenograms are taken as 
indicated. . 

Whether or not it is advisable to introduce a Levine tube past the gastro- 
esophageal anastomosis into the intrathoracic portion of the stomach at the time 
of operation is a moot point. Some have advocated leaving the tube in the upper 
esophagus above the anastomotic site so that swallowed saliva may be removed. 
Others have advanced the tube into the stomach to keep it deflated as well as to 
permit the administration of a fluid diet through the tube. That such an in- 
dwelling tube resting on the suture line may predispose to ulceration and inter- 
ference with healing cannot be denied. It still remains to be seen whether the 
disadvantages are outweighed by the advantages. Some surgeons recommend 
jejunostomy so that alimentary feedings can be begun promptly after operation. 
Further experience will be necessary to assess the value of these various 
measures. 

Complications occasionally arise due to gastric dilatation. Since the opera- 
tion of esophagogastrectomy involves division of the vagus nerves, disturbances 
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associated with vagotomy may occur. Reflex pylorospasm may be present. 
Whether certain measures which have been found useful in vagotomy per- 
formed for peptic ulcer will also be beneficial following esophagogastrectomy 
for carcinoma of the esophagus and stomach remains to be seen. Such drugs as 
urecholine deserve a trial. When there is retention in the intrathoracic stomach, 
‘are must be taken to avoid pulmonary complications due to a spillover of the 
gastric contents through the larynx into the lung. Occasionally a temporary 
edema at the site of the gastroesophageal anastomosis may result in aspiration 
into the lung. Therefore, these patients should be instructed to swallow fluids 
very slowly until it has been definitely ascertained that regure:.aiion does not 
oceur. Strictures at the site of the anastomosis between esophagus and stomach 
are still encountered, although not as frequently as formerly. Later dilatation 
of the strictured area may be indicated. 

Since some patients in the older age group with carcinoma of the esophagus 
have disturbances in the peripheral blood flow, thromboembolic phenomena 
have been a common postoperative complication. Opinions are divided concern- 
ing the indications for vein ligation as compared to the use of anitcoagulants 
in both the prophylaxis and management of thrombophlebitis and phlebothrom- 
bosis. Anticoagulants such as dicumarol and heparin would seem to have a 
logical place in the prevention and treatment of intravascular clotting. In some 
eases the combination of ligation and anticoagulants might be the best procedure. 


Oxygen therapy, either by tent, nasal catheter, or mask, should be given to 
every patient. Almost all patients who have had a major thoracotomy have a 
reduction in the arterial oxygen saturation for a few days because of various 
factors interfering with a proper correlation between pulmonary ventilation and 
pulmonary circulation. ‘Since considerable anoxia can be present without 
eyanosis, the absence of this clinical sign should not be considered as indicating 
adequate oxygenation. It is far wiser to employ oxygen prophylactically than 
to permit the persistence of subclinical anoxia. Early ambulation should be 
encouraged as much as possible in patients undergoing esophageal resection. 
Because of the use of oxygen therapy and the presence of a closed drainage 
system, it may be impractical to get the patient out of bed on the first postopera- 
tive day. Leg exercises can be performed, however, before the patient is out of 


bed. 


CONCLUSIONS 


Attention to details in the eare of the patient before, during, and after 
operations on the esophagus will aid greatly in reducing the morbidity and 
mortality. Preoperative preparation aims to correct deficiency states. During 
operation cardiocireulatory and respiratory conditions should be maintained 
as near nort. al as possible. An operative technique which provides optimum 
conditions for healing is most desirable. Proper postoperative care will lower 
the relatively high incidence of cardiovascular and respiratory complications 
which have been encountered in the past. Improvements in the present-day 
methods of meeting nutritional requirements in the first week after operation 
should result in a further reduction in morbidity and mortality. 























JANCER OF THE CERVICAL ESOPHAGUS 
A Discussion or TREATMENT 


Wituiam L. Watson, M.D., anp Jonn L. Poot, M.D., New Yorx, N. Y. 


(From the Thoracic Surgical Service, Memorial Hospital) 


A BRIEF historical review of the surgical progress evolved in dealing with 
cancer of the cervical esophagus will show that the ultimate aim of the 
individual operator has always been to devise a safe and adequate operation for 
the cure of this otherwise fatal neoplastic condition. In general, it may be 
said that the multitude of procedures devised and recommended together with 
the paucity of reported cures by any form of treatment would indicate a decided 
need for a more satisfactory method of handling malignant disease in the first 
portion of the gullet. 

The cervical esophagus was not considered a suitable province for surgical 
endeavour until 1877 when Czerny® extirpated the first human cervical esoph- 
agus for cancer in that organ. He made an incision along the left anterior 
border of the sternocleidomastoid muscle, mobilized and excised a segment of 
cervical esophagus 6 em. in length, sutured the distal opening into the lower 
angle of the wound and used it for feeding purposes. His patient made a satis- 
factory postoperative recovery, but died of recurrent cancer fifteen months 
after this pioneer operation had opened the cervical esophagus to surgical attack. 

The second, major, surgical advance in this work was by Mikulicz.6 In 
1884 he resected the cervical esophagus of a patient with cancer and fashioned 
a plastic flap repair of the fistula which was technically successful and permitted 
his patient to enjoy eating solid food ten days after operation. Recurrent 
cancer caused the death of this patient sixteen months later. 

Up to 1908, twenty-five cervical esophagectomies had been reported with 
an operative mortality rate of 48 per cent. The longest postoperative survival 
in this group was sixteen months. At this time von Hacker’ reported the first 
successful resection of the cervical esophagus together with complete extirpation 
of the larynx. His patient lived more than sixteen months, but the final result 
was not recorded. 

Arthur Evans,* in 1934, reported a twenty-three-year survival after surgical 
excision of a cervical esophageal cancer, and in 1937 Sir Wilfred Trotter’ 
reported a ten-year surgical cure. The four surgical resections reported by 
Wookey"™ in 1942 showed freedom from disease in two cases at two years, three 
months and at seven months, and death from recurrence at two years and at 
one year, nine months in the other two. 

W. L. Watson’ in 1942 reported three controlled cases of cancer of the 
cervical esophagus. Two of the patients had been treated by a combination of 
surgical and radiation measures and were alive and free of disease, respectively, 
five and one-half and five years after treatment. Both of these patients are 
still alive and free of disease, one for ten and one-half years and the other just 
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ten years after treatment (Table III). The cervical esophagus of the third 
patient was surgically excised in the spring of 1940, and plastic reconstruction 
of the gullet subsequently carried out. This patient is now alive and free of 
disease more than seven years later. 

MATERIAL 

The clinical material for this report consists of a consecutive series of 

seventy-seven patients with cancer of the cervical esophagus admitted to Memo- 
rial Hospital in the seven-vear period from 1940 to 1947. During the war 
period, 1942 through 1945, both authors were in the Armed Services and interest 
in the problem lessened; twenty-six patients were admitted during this period 
and one was operated upon. 

INCIDENCE 


In metropolitan New York, cancer of the esophagus accounts for nearly 
4 per cent of all deaths due to malignant disease ; cancer of the cervical esophagus 
alone is responsible for about 18 per cent of all the esophageal deaths,’® and it 
is therefore an important disease from the standpoint of incidence alone. About 
3.8 per cent of all patients admitted to Memorial Hospital have cancer of the 
esophagus. 
MICROPATHOLOGY 


Compared with cancer of the esophagus in general, it is noted (Table I) 
that a higher percentage of squamous-cell lesions falling into the grade 3 classi- 
fication is encountered, and also that adenocarcinoma is rarely found at the 
cervical level. Biopsies from cancers of the cervical esophagus are difficult to 
classify accurately into rigid groups, in part due to the small size of the speci- 
mens. One case showed only intraepithelial carcinoma. 


TABLE I. PATHOLOGY 


CERVICAL ESOPHAGEAL CANCER ESOPHAGEAL CANCER 
NO. OF CASES PER CENT | PER CENT 


Squamous carcinoma 




















Squamous carcinoma 





Grade I 3 4 Grade I 7 
Grade II 37 48 Grade II 65 
Grade III 18 23 Grade III 17 
Grade IV 2 3 

Ungraded carcinoma 12 16 

Adenocarcinoma l ] Adenocarcinoma 8 

No pathology + 9) Epidermoid carcinoma 3 
Total 77 | 


ETIOLOGY 


It is not possible to give exact etiologic data, although it is now quite gen- 
erally believed that there are certain definite factors which predispose the esoph- 
agus to new growth activity. If the oral cavity presents broken, irregular, or 
sharply worn teeth, ill-fitting dentures, leucoplakia, and intraoral] sepsis, one 
may be certain that the esophagus as well as the oral cavity has been subjected 
to chronic irritation. One of us (W. L. W.) has reported sixteen cases of 
caneer of the esophagus in which each patient had a second and independent 
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primary cancer, and in 87.5 per cent of these cases the other primary cancer 
was in the intraoral region, indicating the likelihood of a common causative 
agent. Excessive pipe smoking, incomplete or hasty mastication of food, to- 
gether with thermal irritation as a result of drinking large quantities of hot 
liquids, and even syphilis may all play a role in preparing the groundwork for 
the inception of eancer in the cervical esophagus. 


AGE AND SEX 


Of the patients in this series, twenty-three per cent were women, whereas in 
a series of well over 1,000 cases of cancer of the entire esophagus the percentage 
of women patients was only 15.7 per cent.’® No explanation for the relative fre- 
quency of cancer of the esophagus in men has been offered, and this study -does 
not elicit any reason why women should have cancer of the esophagus so fre- 
quently in the cervical portion of the organ. Women also tend to develop this 
disease at an earlier age than men. In this series the average age of women was 
55 vears, and men 63 years. 

Videback'? reported comparable figures. In 296 cases of esophageal cancer, 
67, or 23 per cent, occurred in women. There were 48 lesions (15 per cent) 
in the cervical esophagus and 36 per cent of them were in women patients. 


SYMPTOMATOLOGY 


The results of treatment for cancer of the cervical esophagus have been 
discouraging up to the present time for a variety of reasons. In the first place, 
the symptomatology of cancer in this site is vague and not alarming to the 
patient in the early stages of the disease. Dysphagia, the most prominent symp- 
tom of esophageal cancer at any level, is usually a late symptom, because it does 
not manifest itself until there is fixation of a large enough portion of the pliable 
esophageal wall to cause sufficient blockage of the gullet to interfere with the 
passage of food. As the esophagus does not contain pain fibers, symptoms are 
necessarily due to pressure on adjacent organs and structures. Early in the 
disease, a feeling of roughness in the throat. halitosis, or slight vague and ill- 
localized discomfort on swallowing oceurs. The patient is likely to shrug off 
these premonitory symptoms, or, if a doctor is consulted for such symptoms, 
tonsillitis, ‘postnasal drip, carious teeth, or excessive smoking may be indicted 
as the causitive agent. Also, when diagnosed, the treatment of esophageal cancer 
in the neck may be dropped between the nose and throat specialist, the general 
surgeon, and the x-ray therapist, unless the patient falls, or is steered, into the 
hands of a physician particularly interested in this disease and capable of 
treating it. 

DIAGNOSIS 


For the purpose of this report, the lesion under discussion is considered to 
occur in the upper 10 em. of the esophagus, thus including a portion of the 
gullet which extends into the thoracic inlet. Early diagnosis ean be established 
only if consulting physicians will bear in mind the possibility of the existence 
of this disease in any patient complaining of difficulty in swallowing, Globus 
hystericus and thyroid disease are the two most frequent diagnostic errors 
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encountered in our series. The esophagus should be studied carefully under the 
fluoroscope, not only with a thick barium suspension in order to outline the 
gullet, but also to assess the mucosal pattern after the bolus has passed. Esoph- 
agoscopy should be earried out in every suitable case as the next diagnostic 
measure. Proper evaluation of persons who complain of a ‘‘scraping throat’’ 
or who have minimal swallowing difficulties is arduous, and this may even be 
true of people with prominent swallowing difficulty. When leucoplakia is 
present in the mouth, an investigation of the esophagus is not amiss, as there 
is a definite association of precancerous leucoplakia in the whole of the upper 
digestive tract. 

‘he early diagnosis may be confused with foreign bodies retained immedi- 
ately beneath the cricopharyngeal constriction or with traumatic ulceration in 
this area of narrowing. One of the major symptoms of the Plummer-Vinson 
syndrome is dysphagia and, when not accompanied by other findings such as 
glossitis, anemia, achlorhydria, cracked fingernails, etc., may be difficult to dif- 
ferentiate from carcinoma. Furthermore, the two diseases may coexist. For 
instance, Akerlund and Welin® surveying twenty-nine microscopically proved 
eases of early cancer at the esophageal mouth found twenty-four in women, and 
seventeen of these women had, in addition, signs and symptoms of Plummer- 
Vinson disease. In our series of eighteen women, three had sufficient evidence 
to warrant the diagnosis of a Plummer-Vinson syndrome. 

Prominent osteoarthritic spurs of the lower cervical vertebrae can cause 
dysphagia in the elderly. Other extrinsic factors which can produce disorder 
of the swallowing mechanism in the neck include retropharyngeal abscess, tuber- 
culosis of the cervical vertebrae, recurrent laryngeal nerve paralysis, and thyroid 
or lymph node enlargements. 


TREATMENT METHODS 


If a patient with carcinoma of the cervical esophagus is put on a high 
caloric, supportive, liquid diet, the life expectancy is approximately five months 
from onset of symptoms (Table II). A satisfactory gastrostomy increases life 
expectancy slightly. In two-thirds of the cases, x-ray therapy directed toward 
the esophagus brings about some degree of amelioration of the symptoms and 
temporarily reduces the size of the growth, thus at least allowing saliva to be 
swallowed and by this mechanism does much to prevent aspiration pneumonia. 
The life expectancy of such a patient after x-ray therapy and gastrostomy is 
more than one year, and an occasional patient may have complete arrest of the 
eancer. This desirable result has occurred in two eases in our experience. 


TABLE II. AVERAGE DURATION OF LIFE FROM ONSET OF DISEASE* 
(In Fifty-two Cases of Failure to Arrest Disease) 





DURATION — NO. CASES 





(MO. ) 
No treatment 5 2 
Gastrostomy 5% 8 
X-ray therapy 15 23 
Gastrostomy and x-ray therapy 14% 18 
Resection 24 l 











*Compiled from records of fifty-two patients who died while follow-up was being carried 
out. 
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Metastasis to cervical lymph nodes is an early event, and these secondary 
deposits may be bilateral. The node groups most frequently involved are the 
supraclavicular, the deep jugular, and the prevertebral. This last group has 
proved to be the most difficult to control. On admission to Memorial Hospital, 
22 per cent of our patients had lymph node metastases. A fatal termination of 
this disease is usually hastened by a superimposed aspiration pneumonia due 
to complete blockage of the esophagus and spillage into the trachea. Hemor- 
rhage may cause sudden death, or the end may come slowly due to generalized 
carcinomatosis. 

There are three established methods of surgical attack on this problem of 
cancer of the cervical esophagus: First, the Torek’® procedure is indicated in 
high intrathoracic lesions, or those at the thoracie inlet, where, on fluoroscopy, 
the esophagus is found to be movable. Mobilization and transection of the intra- 
thoracic esophagus distal to the lesion can be accomplished through either the 
right or the left transpleural approach. In those lesions whose upper limit is 
within the neck, more dissection will be required through the cervical approach 
than is described in the original Torek procedure. The incision may still be 
along the anterior border of the left sternomastoid muscle, but the sternal head 
of this muscle should be divided to provide added exposure and the esophagus 
approached between the carotid sheath and the thyroid gland. The cervieal 
esophagus is then brought out through the neck wound, the tumor excised, and 
the margin of the proximal esophagus sutured to the skin at a suitable level. 
A skin-lined anterior chest wall esophagus ean be constructed later, as described 
by Stevenson.® 

Second, Trotter,’ Eggers,‘ and Wookey™ have described a radical operation 
for cancer of the cervical esophagus which invades the postericoid region, the 
arytenoids, the thyroid gland, or the trachea itself. This operation consists in 
resection of the larynx and esophagus and adjacent jugular lymph nodes en 
bloc. A preliminary gastrostomy is made and a low tracheostomy is provided 
under local anesthesia to furnish an airway and an opportunity to introduce 
oxygen. Sodium pentothal has proved to be a satisfactory anesthetic agent. 
Bilateral rectangular skin flaps including platysma are elevated, the prelaryn- 
geal muscles resected, and the sternal origins of both sternocleidomastoid muscles 
divided. The thyroid isthmus is severed and the lobes of this gland reflected 
laterally. Lymph nodes along the jugular veins are mobilized and reflected 
medially, and, if necessary, one internal jugular vein may be resected. The 
middle thyroid veins on one side are divided and the lateral wall of the esoph- 
agus is visualized to determine the lower limit of the disease. 


The trachea is next transected at the level of the second or third tracheal 
ring, somewhat higher posteriorly than anteriorly. The superior laryngeal 
nerves and arteries are divided at the level of the greater cornu of the thyroid 
eartilage. The hypopharynx is then entered through the thyrohyoid membrane, 
and the mucous membrane overlying the epiglottis is carefully preserved, but 
the epiglottis itself is removed with the larynx. When the superior limit of 
the tumor is identified, the mucosa of the hypopharynx is incised 2 em. cephalad 
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and stay sutures are applied to maintain control of it. The esophagus is then 
mobilized from the prevertebral fascia. Considerable mobilization distal to the 
tumor can be secured by this maneuver. 

The esophagus is then divided 2 em. distal to the lower margin of palpable 
and visualized disease. Again support of mucous membrane margin is secured 
with stay sutures. The trachea is sutured to the margin of the replaced skin 
flaps in the midline with interrupted silk sutures, not more than 3 mm. apart. 
In a similar way, the inferior esophageal stoma is sutured in one of the lateral 
incisions at least 2 em. from the permanent tracheostomy, and the pharyngeal 
opening is also sutured superiorly. A Levine tube is introduced through the 
nose and into the stomach. 

At a later stage, the cervical esophagus is reconstructed. Each stoma should 
readily admit a No. 40 French bougie, but, if it is tight, it may be enlarged by 
an incision through skin and mucosal membrane with resuturing of skin to 
mucosa along this vertical line. Reconstruction of the gullet is effected by a 
skin-lined tube turned in upon itself and sutured with interrupted triple chromic 
catgut sutures of the inverting type. Adequate patency can be secured, as 
advocated by Stevenson,® if an envelope-like flap is used at each end of the 
skin-lined tube. Finally, the lateral skin flaps are mobilized to cover the reeon- 
structed esophagus, or a Padgett graft may be used. 

Third, segmental resection, a less radical resection of the cervical esophagus, 
is feasible when cancer has not extended completely through the muscular coat. 
This holds true even for those lesions at the cricopharyngeal pineheock where 
the tumor is partially on the anterior wall. In such cases resectability without 
sacrifice of the larynx cannot be determined until exploration of the postericoid 
space is undertaken. Lesions as low as the sternal notch ean be resected in this 
manner. 

Preliminary gastrostemy may be indicated and tracheostomy is essential 
to allow the use of sodium pentothal anesthesia and provide protection against 
postoperative laryngeal edema or bilateral abductor cord paralysis due to 
recurrent laryngeal nerve injury. 

In this operation, a single rectangular flap with its base laterally is elevated 
on the side of the greater tumor prominence (Fig. 1, 4). Again the sternal 
and clavicular heads of the sternocleidomastoid muscle are mobilized and the 
lateral surface of the esophagus is identified after dividing the middle thyroid 
veins and inferior thyroid artery. Exposure is greatly improved and the plastic 
tube reconstruction is facilitated by thyroid lobectomy at this stage. The esoph- 
agus is then mobilized from the prevertebral fascia by blunt dissection. Next, 
the tracheoesophageal groove is developed below the tumor by blunt dissection 
(Fig. 1, B). The esophagus is completely mobilized at this level, and the reeur- 
rent laryngeal nerve identified and dissected out from caudad of the disease 
until it dips behind the thyroid cartilage. The esophagus should be separated 
from the posterior wall of the larynx for at least 4 em. above the palpable tumor. 
In almost all cases, the opposite ‘nferior thyroid artery can be secured without 
separate dissection through the other side of the neck (Fig. 2). 
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Fig. 1—A, The trap-door incision has been made, the sternocleidomastoid and pretracheal 
muscles and right lobe of thyroid excised, and the cancer of cervical esophagus exposed. B, 
Cervical esophagus and tumor mobilized. 
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Fig. 2.—Trap door of skin and platysma has been placed beneath the esophagus as a 
cradle and wound edges closed. 

Fig. 3.—A, Incision has been made along the anterior border of sternocleidomastoid 
muscle, and the tumor exposed as in Fig. 1. B, Padgett skin graft 22/1000 inch in thickness 
is placed beneath the esophagus and sutured to skin edges. OC, Skin graft, raw surface down, 
has been sutured in place. 
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Two methods are available for completing the operation. If the lesion is 
particularly ulcerated and infected, the esophagus may be exteriorized by sutur- 
ing a Padgett graft behind it, covering the carotid sheath, the prevertebral 
fascia, and the lateral aspect of larynx and trachea (Fig. 3). Four to seven 
days later, the involved segment of the esophagus is resected. It is well to 
leave in place black silk sutures on the esophagus at the desired levels of resec- 
tion at the first procedure, as later palpation of the esophageal wall is not 
accurate due to edema and granulation tissue. This method leaves some stenosis 
of each stoma, requiring later plastic mobilization prior to final reconstruction 
of a skin-lined esophageal tube. 

It is more satisfactory to resect the esophagus at this stage and suture the 
superior and inferior stoma to the replaced skin flap margins. <A graft is often 
needed over the prelaryngeal muscles, and later tubular reconstruction is as 
previously deseribed (Fig. 4). 





ti ’ 
| nt Sag ¢ , 








Ane 








Fig. 4.—A, Local condition satisfactory for reconstruction of esophagus. Stomata are 
adequate and skin graft viable. B, Method of reconstruction of new plastic tube esophagus. 
C, Cross section showing relationship of new esophagus to neck structures. 





In the present series of seventy-seven cases, there have been eleven opera- 
tions on the cervical esophagus, an operability rate of 14 per cent. In seven 
cases (64 per cent), the tumor was resectable. Of the seven patients whose 
cervical esophagus was resected, one died on the second postoperative day of 
pulmonary edema and myocardial infarction. The immediate convalescence of 
the other six patients was uncomplicated. Four patients were alive and without 
evidence of disease seven years, one year, nine months, and six months after 
resection. Two were alive with recurrence three years, and three months fol- 
lowing surgery (Table IIT). 
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TABLE III. RESULTS OF TREATMENT, 1940 TO 1947 


| wo. OF DEATH AFTER TREATMENT | ALIVE NO FOL- 

















TREATMENT | cASES | 3 Mo. | 6 MO. |12 MO. | LONGER | (MO.) LOW-UP 

No treatment 5 2 0 0 0 None 3 
Gastrostomy 9 S 0 0 0 None 1 
X-ray therapy” 28 5 7 4 7 10, 13, 17, & 56 1 
Gastrostomy and x-ray 27 4 5 8 1 4, 6, 9, 13, 15, 3 

therapy & 19 
Gastrostomy, tracheostomy, 7 1 0 0 0 4, 6, 9,12, 36, 0 

and resection of cervical & 84 

esophagus 
Torek 1 0 1 0 0 None 0 





*Not included in this group are two patients treated by radiation measures alive and 
well more than ten years after treatment. 


CASE REPORTS 


CasE 1.—S. I. was 49 years of age when admitted to Memorial Hospital in the spring 
of 1940. She had complained of dysphagia for seven years, and esophagoscopy and biopsy 
had established a diagnosis of squamous carcinoma, grade 2, of the first portion of the cervical 
esophagus. A preliminary Janeway type gastrostomy was done for feeding purposes. 

Treatment was entirely by surgical measures and the procedure required five major 
stages and extended over a period of more than twelve months. The first stage was carried 
out under intratracheal cyclopropane anesthesia. A wide rectangular incision was made across 
the lower part of the neck with its base on the left side. The lower half of the right sterno- 
cleidomastoid muscle was excised revealing a hard, adherent, right lobe of thyroid gland, 
which was also removed. (Histologically, this proved to be a Hashimoto struma and not 
cancer infiltration.) The esophagus was mobilized, the prepared skin flap placed behind it, 
and the wound closed. During the subsequent ten days, tension and interference with blood 
supply caused necrosis of the exteriorized portion of the esophagus, and at the second opera- 
tion the necrotic portion was removed by cautery and the upper and lower apertures sutured 
to the skin. 

During the next eight months various unsatisfactory measures were employed in an 
attempt to maintain a communication between the pharynx and esophagus. When the stric- 
ture finally closed and obstruction became complete, the first step in the plastic reconstruction 
was carried out under local anesthesia by opening the right side of neck, excising old scar, 
mobilizing trachea and larynx, and placing in the defect a large Padgett skin graft. This 
graft was obtained from a comparatively hairless portion of the right lower abdomen, and 
it healed in place by primary union. 

After an interval of three months, the patient was readmitted, a retrograde esophagos- 
copy was undertaken, and a small olive-tipped bougie was passed upward to the point of 
obstruction in‘the lower neck. A small incision was made in the graft at the point where the 
bougie could be palpated. A black silk thread was then tied to the bougie and brought out 
through the gastrostomy stoma. The optimum point for incising into the pharynx was located 
in the same fashion, and the same black silk thread was then brought out the patient’s mouth 
and anchored to the skin of the cheek. 

After a short interval, the apertures were greatly enlarged and an accurate approxima- 
tion of skin and mucous membrane was obtained, 

The final operative step was carried out June 3, 1941. The anterior wall of esophagus 
was formed by infolding the lateral portions of the graft so as to form a continuous tube 
from pharynx to esophagus. Five grams of sulfathiazole powder were then placed in the 
wound, and the skin edges closed without tension over the tube. A full liquid diet was taken 
on the seventeenth postoperative day; the patient was soon allowed to take a normal diet 
and the gastrostomy was closed. 


Comment.—This patient had a very early cancer of the cervical esophagus 
developing in an area of leucoplakia, probably the result of chronic partial 
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obstruction of thyroid origin. She was well more than seven years after excision 
of the esophagus. One can only hope that disease will not recur in the future 


or an overgrowth of hair cause esophageal obstruction. 


Case 2.—M. H.,* a woman aged 50 years, was admitted to Memorial Hospital, April 25, 
1944, She complained of difficulty in swallowing of six weeks’ duration, and pain in the back 
of the throat which gradually extended down into the chest. X-ray studies revealed a defect 
in the cervical esophagus, and esophagoscopy and biopsy established a diagnosis of papillary 
epidermoid carcinoma, grade 2. 


B. 


Fig. 5 (Case 2, M. H.).—A, The cervical esophagus including the cancer has been mo- 
bilized between larynx and carotid sheath. B, The tumor-bearing portion of the esophagus is 
exteriorized on top of the trap-door flap. The patient’s head is to the right. 


A Janeway type gastrostomy was established under local anesthesia April 28, 1944, and 
exteriorization of the cervical esophagus was carried out May 10, 1944. A rectangular skin 
flap was raised on the left side of the neck and portions of the left sternocleidomastoid, 
sternohyoid, and sternothyroid muscles, and the left lobe of thyroid were resected. The 
cervical esophagus was mobilized and exteriorized (Fig. 5). The patient could then swallow 
liquids without difficulty, these liquids passing through the intact esophagus over the skin 
flap. As soon as healing had taken place at the upper and lower margins of skin and eso- 
phageal musculature, cautery excision of the exteriorized esophagus was carried out (May 22, 
1944). The superior and inferior stomas were dilated with bougies and skin-lined esophagus 
was reconstructed from mobilized skin of the neck. Swallowing was satisfactory. 


*A patient of Dr. G. T. Pack. 









Fig. 6.—A and B, Esophagram shows normal filling of the pyriform fossae and a mottled 
irregularity in the first portion of the cervical esophagus, the lower limit of which is well 
defined. There is increased distance between vertebral bodies and air column over the length 

P of the tumor. 











A and B, The reconstructed skin-lined esophagus is in the right side of the neck. 


Fig. 7. 
Some stricture persists at junction with esophagus. Barium spills into larynx because of right 
recurrent laryngeal nerve paralysis. 
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Metastatic disease appeared in the neck in March, 1947, and a surgical resection was 
done followed by high voltage x-ray therapy. The patient was alive, with evidence of recurrent 
disease, three years, four months after operation. 


Case 3.—T. K., a woman aged 52 years, was admitted to Memorial Hospital Feb. 20, 
1947. The patient had complained of difficulty in swallowing solid food over a period of 
fifteen years. The dysphagia became severe about eight months before admission to the hos- 
pital, and she was finally unable to swallow anything but liquids. X-ray studies revealed an 
irregular stenosis of the lower portion of the pharynx and the upper portion of the esophagus 
(Fig. 6), which caused marked difficulty in the passage of the barium. There was also an 
anterior displacement of the larynx by a soft tissue mass in that region. Esophagoscopy and 
biopsy established a diagnosis of squamous carcinoma, grade 3, of the cervical esophagus. 

A preliminary gastrostomy for feeding purposes was done Feb. 26, 1947. The cervical 
esophagus and lower hypopharynx, along with adjacent paravertebral nodes and the right 
recurrent laryngeal nerve, which was adherent to a lymph node, were resected on March 6, 
1947. The stomas, superior and inferior, were carefully sutured to adjacent skin and a split 
graft was placed over the exposed larynx. Healing was satisfactory, except that one-half of 
the graft on the lateral laryngeal surface did not take. The removed nodes did not contain 
metastatic cancer. Plastic reconstruction of the esophagus was carried out May 15, 1947, and 
the patient was later able to take a soft diet (Fig. 7). 

There was no evidence of local recurrence nor palpably enlarged cervical lymph nodes 
six months after excision of the cervical esophagus. 


- 


SUMMARY 


Cancer of the cervical esophagus differs somewhat from cancer occurring 
in the lower portions of the gullet in that it occurs at an earlier age and is 
noted with relatively greater frequency in women. 


A higher percentage of grade 3 squamous-cell cancers occur in this portion 
of the esophagus, and a much smaller number of adenocarcinomas is encountered. 

Of seventy-seven patients, 22 per cent had cervical lymph node metastases 
from cancer of the esophagus at the time of admission to the hospital. 

Two patients with advanced cancer of the cervical esophagus, treated by 
a combination of radiation and surgery, were alive and well ten and ten and 
one-half years, respectively. One patient had a surgical extirpation of the 
eancer of the cervical esophagus and a surgical, skin-lined, tubular, reconstruc- 
tion seven years previously, and is alive and free of disease at the time of this 
communication. 

Cancer of the cervical esophagus, if discovered reasonably early in its 
course, can be cured surgically, and even when the disease is advanced and cervi- 
cal metastases are present a control of growth may be obtained by aggressive 
surgery plus substantial irradiation. 

In some detail three methods of surgically dealing with this disease have 
been discussed. 
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PROGRESS IN THE SURGICAL TREATMENT OF CARCINOMA OF 
THE ESOPHAGUS AND UPPER STOMACH 


JoHN H. Garuock, M.D., New York, N. Y. 
(From the Surgical Service of the Mount Sinai Hospital) 


HE present symposium on the problem of cancer of the esophagus and 

‘ardia is indicative of the increasing importance that is being accorded this 
subject throughout the world. In comparison with the surgery of cancer of 
other parts of the gastrointestinal tract, it is true that esophageal surgery is still 
a young child. However, progress in this field of surgery has been so rapid in 
the last few years that it remains to accumulate a large mass of data, especially 
with respect to long-term follow-up studies, in order to appraise properly the 
efficacy of surgery as a curative measure. These facts are being gathered with 
surprising speed, because surgery of esophageal cancer has been taken up as a 
group study in most of the major clinies of this country and in many clinics in 
other lands. I might cite the excellent clinic for diseases of the esophagus estab- 
lished in Argentina by Finochietto and conducted by Resano. 

In this article I would like to indicate in a general way observations based 
on an operative experience with approximately 250 cases, emphasizing particu- 
larly the progressive steps that have been taken in the development of this braneh 
of surgery and the changes that have occurred in the preoperative, operative, 
and postoperative management. Progress in any field can take place only by a 
process of trial and error and this is particularly applicable to the subject under 
discussion. It must be emphasized that the tremendous progress in esophageal 
surgery during the past ten years can in large measure be attributed to the great 
development of American surgery during the past twenty-five years, the under- 
standing of the altered physiologic relationships attending open thoracic pro- 
cedures, the rapid studies in the field of anesthesiology, and the recent discovery 
of the newer antibiotics. 

It has been repeatedly demonstrated that early diagnosis constitutes one of 
the most important phases of the therapy of this disease. Early ulceration of the 
esophageal wall or minimal diminution in the caliber of the lumen will produce 
symptoms more quickly than will similar aberrations in any other part of the 
gastrointestinal tract. It, therefore, becomes important to view with coneern 
any sudden change in the function of deglutition and to adopt measures to estab- 
lish a positive diagnosis. It is unnecessary to stress the importance of a 
thorough radiographic examination of the esophagus, cardia, and the so-called 
silent area of the stomach along the beginning of the greater curvature. In 


my Opinion, esophagoscopy should be done in every patient with radiographic 
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evidenve suspicious of carcinoma. It is sometimes extremely difficult to dif- 


ferentiate a benign from a malignant lesion on the radiographie evidence alone. 
[ have seen smooth conical obstructions at or near the cardia which indicated 
probable benign cardiospasm. Yet the biopsy specimen obtained at esopha- 
goscopy disclosed the presence of a neoplasm. On the other hand, it is not un- 
common to encounter instances where the x-ray evidence strongly suggests a 
neoplasm but the esophagoscopic examination discloses a benign stricture, a 
peptic esophagitis, or a chronic inflammatory reaction as seen in syphilis. These 
are some of the important reasons for routine esophagoscopy and biopsy in estab- 
lishing a diagnosis of carcinoma. 

The pathologist’s report of squamous-cell cancer from the biopsy specimen 
indicates that the tumor has originated in esophageal mucosa. When the find- 
ing is one of adenocarcinoma, the indication is clear that the tumor has had 
its origin at the cardia or upper stomach. We have encountered many examples 
of extensive upward growth along the esophageal wall of tumors arising at the 
cardia. This extension may be entirely submucosal and may not be evident to 
the esophagoseopist. Growth of squamous-cell carcinomas in the opposite di- 
rection apparently does not oceur. Such tumors will grow as far as the esophago- 
gastric junction and will not proceed beyond this point. This has been a curious 
pathologie differentiation between these two types of cancers. 

Increasing operative experience during the past ten years in the treatment 
of this disease has disclosed certain pathologie information concerning lymph 
node spread which was not known heretofore. Until recent years, all our knowl- 
edge concerning the pathology of this disease was based on autopsy material 
and represented the terminal stages. It is now known that some of the tumors 
of the thoracic esophagus may grow in a peripheral direction and quickiy be- 
come inoperable by reason of fixation to the aorta, hilus of the lung, left main 
bronchus, or vertebral column. On the basis of this operative experience in the 
various stages of the disease, it has also become clear that spread to the lymph 
nodes may be not only to the immediate vicinity of the tumor but also to nodes 
far removed from the growth. That is to say, tumors of the middle third of the 
esophagus may spread to the paracardial or peripancreatic nodes below the 
diaphragm as well as to the regional nodes in the mediastinum or hilus of the 
lung or proximally to the lower cervical region (node of Virehow). Adenoear- 
cinoma arising at the cardia or upper stomach may show no extension below 
the diaphragm, yet exploration may disclose extensive dissemination to the 
structures in the chest, namely, mediastinal nodes, pleura, or pericardium. 
Squamous-cell tumors rarely, if ever, metastasize to the liver. However, hepatic 
involvement via the portal system is frequently seen with adenocarcinoma of 
the cardia. 

Increasing experience with the surgical treatment of this disease has dem- 
onstrated very clearly that it is desirable to consider it as a group co-operative 
problem: to include the combined efforts of roentgenologist, esophagoscopist, in- 
ternist, anesthetist, surgeon, operating room staff, and nurses for postoperative 
eare. This experience has also emphasized the value of careful preoperative 
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preparation, frequently prolonged for two or three weeks. <A study of the post- 
operative complications and causes of mortality has shown the great preponder- 
ance of cardiovascular accidents over all other complicating factors. Post- 
operative cardiac difficulties or cerebral accidents are in the main in the impon- 
derable group and cannot usually be predicted preoperatively or even guarded 
against. However, the internist becomes an important member of the team in 
his appraisal of the cardiovascular capacity of the patient to withstand an ex- 
tensive operative procedure. The incidence of postoperative pulmonary com- 
plications has been materially decreased since we began to utilize preoperative 
nebulization of penicillin of the bronchial tree. This has been a real advance in 
the preoperative preparation. The low incidence of chest and wound sepsis in 
our series is indicative of the great importance that we attach to serupulous 
wound protection, nontraumatie operative technique, thorough hemostasis, and 
meticulous suture anastomoses. This extra effort at the operating table will 
pay dividends in the form of a low wound and chest morbidity. 

It seems superfluous to stress the importance of meeting the patient’s pro- 
tein, carbohydrate, fluid, electrolyte, and vitamin requirements during the period 
of preoperative preparation. Deficiencies, as indicated by blood studies and clin- 
ical appraisal, are made up by intravenous injections of proteins, plasma, whole 
blood transfusions, parenteral vitamins, ete. Checking of the patient’s weight 
by daily measurements aids the surgeon materially in determining the degree 
of nutritional improvement. Repetition of the original blood studies in the 
latter part of the preoperative period is also desirable for comparative purposes. 

The progressive improvement in the operative management of cancer of 
the esophagus and cardia may perhaps best be emphasized in the form of a step- 
by-step tabulation. 

1. There seems to be fairly general agreement now that the question of an- 
esthesia is of paramount importance. I am convinced that, unless the anesthetist 
is thoroughly competent, the surgeon should not undertake this operation. In 
talking to many surgeons who have attempted esophageal resections in appreci- 
able numbers, I have been impressed with the fact that many of them have been 
severely handicapped by serious problems on anesthesia. This has been par- 
ticularly noticeable with the foreign surgeons, who are now visiting America in 
increasing numbers. The anesthesia of choice today, on the basis of an extensive 
experience with various modalities, is intratracheal gas-oxygen-ether. 

2. For cancers of the middle third of the esophagus it is no longer neces- 
sary to utilize the Torek operation. It is now possible to restore normal gastro- 
intestinal continuity by the operation of supra-aortic esophagogastrostomy, origi- 
nally deseribed in January, 1944. By an accurate ligation of the blood supply 
of the stomach, one can mobilize the organ to such an extent that it can be 
brought to the apex of the chest without jeopardizing its vitality and anas- 
tomosed to the stump of the esophagus. Recently, in a patient with a carcinoma 
just above the arch of the aorta, I was able to bring the stomach through the 
apical aperture of the chest and anastomose its cardiac end to the esophagus in 
the lower part of the neck without impairment of its blood supply. The utiliza- 
tion of the stomach in effecting these high anastomoses has made unnecessary 
the various complicated plastic procedures which employed tubes of stomach 











GARLOCK : SURGICAL TREATMENT OF CARCINOMA 909 


wall and loops of jejunum in an attempt to restore esophagogastric continuity. 
The operation of supra-aortic esophagogastrostomy is a recent development in 
esophageal surgery. 


3. Since Phemister’s first successful esophagogastrie anastomosis in 1938 for 
eancer of the distal part of the esophagus, most surgeons have adopted this pro- 
cedure as a routine measure for tumors of the lower esophagus and upper stom- 
ach. Until recently, this was accomplished by a transthoracic transdiaphrag- 
matie route. Frequently, after the patient had been subjected to a formidable 
transthoracic exploration, an inoperable tumor was disclosed by reason of ex- 
tensive metastases below the diaphragm. It is for this reason that I suggested 
some years ago the great desirability of demonstrating a resectable tumor by 
the simpler expedient of an abdominal exploration alone. If the growth was 
found operable, the abdominal wound was closed and a transthoracic resection 
was then done. A recent development of this thought has been the perfection 
of a combined abdominothoracic incision with simultaneous exposure of both the 
upper abdomen and the left thoracic cavity. This incision has simplified in no 
small measure the whole problem of the surgical treatment of cancer of the lower 
esophagus and upper stomach. Because the incision is a large one, the approach 
is more direct and all operative maneuvers can be carried out under direct vision 
with minimal trauma. This has been clearly discernible in the much smoother 
postoperative course, the lower mortality, and decreased incidence of postop- 
erative complications. The combined abdominothoracic approach has a wide 
field of applicability and should be the exposure of choice for total gastrectomy. 


4. Increasing experience during the past five years has effected some changes 
in the technical details of these operations. The important ones may be men- 
tioned briefly. 


(a) The left leaf of the diaphragm should be put at rest by pinching 
the phrenic nerve above the diaphragm. 

(b) It is not necessary to apply clamps to either the esophagus or 
stomach in order to minimize contamination. The esophagus may 
be kept empty by an indwelling Levine tube during the operation. 
The stomach ean be emptied by suction. 

(ec) In the performance of the anastomosis, it has been clearly demon- 
strated that interrupted silk sutures should be used if one is to 
avoid a stricture. I am inclined to agree with Sweet that the ex- 
cision of a button of gastric wall the approximate size of the 
esophageal lumen also aids in the prevention of stricture. 

(d) Slight telescoping of the suture line by drawing the stomach over 
it and anchoring of the stomach to both edges of the mediastinal 
pleura will prevent drag on the suture line. 

(e) It is important to anchor the diaphragm around the transplanted 

stomach in such a way as to prevent herniation of abdominal econ- 

tents into the chest. 














SURGERY 


We have never found it necessary to use an indwelling Levine tube 
during the postoperative period. In fact, there may be some 
danger from pressure necrosis on the suture line. 

There seems to be general agreement that underwater drainage 
of the chest for at least a few days postoperatively is desirable. 
Before closure of the operative wound, 50,000 to 100,000 units of 
penicillin should be injected into the pleural and abdominal 
cavities. It probably has some local beneficial effect. 

The postoperative care of these patients is concerned mainly with the early 
detection of chest complications and the immediate application of the necessary 
therapy. Collections of trapped air should be aspirated as quickly as possible. 
Serious respiratory and cardiae difficulties may ensue if this is not done. Oxygen 
therapy should be utilized for the first day or two. Swallowing is interdicted 
until the fourth day, when sips of water are permitted. The fluid intake is in- 
creased rapidly thereafter. Soft food is usually given on the seventh or eighth 
day. In the last two years we have given penicillin parenterally during the early 
postoperative period. The latter has probably been a large factor in the reduc- 
tion of pulmonary complications. 

The problem of palliative surgery in cancer of the esophagus and upper 
stomach is one open to considerable discussion. The question resolves itself 
into whether or not a surgeon is justified in subjecting a patient to an extensive 
resection in the presence of nonresectable local and distant metastases which 
would preclude any possibility of a cure. Some surgeons feel that palliative 
surgery of this sort is justifiable solely for the purpose of restoring the act of 
swallowing, if only for a few months. The majority of surgeons, I believe, feel 
that the risk is too great and that the results do not justify the effort. I bring 
up this much debated question because it is important for surgeons, when they 
report a series of cases, to indicate most clearly which resections are palliative 
and which are otherwise. If all surgeons adopted a similar plan of reporting 
their operations for cancer, a great mass of valuable material could be collected 
and a clearer picture could be obtained of the value of surgical therapy as op- 
posed to other methods. It is suggested, that, in reporting results of resections 
for cancer of the esophagus and upper stomach, the following tabulation be 
utilized : 

CANCER OF ESOPHAGUS CANCER OF CARDIA 
Resectable group Resectable group 
Middle Third 1. No extension 
1. No local extension or node involvement 2. Local node involvement with removal of 
2. Loeal node involvement same 


3. Distal node involvement 
4. Local extension beyond esophagus 


Lower Third 
1. No local extension or node involvement 
2. Local extension 
3. Local node involvement 
4. Distal node involvement 


Palliative group Palliative group 
Middle Third—extent of metastases 1. Liver involvement 
Distal Third—extent of metastases . Extensive nonresectable node _ involve- 
ment 
. Peritoneal metastases 
. Thoracic metastases 
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The operative mortality should be calculated separately for the resectable 
group and the palliative group and also for the supra-aortic anastomosis and 
the low anastomosis. The over-all mortality of all groups can also be reported if 
the surgeon so desires. The period of follow-up should be clearly indicated in 
each group. Only by some such method ean a clear picture be obtained of the 
whole problem of the surgical therapy of this disease. 

Progress in this field of surgery has been so rapid in the past ten years that 
it can be safely predicted that the next decade holds great promise of a steadily 
decreasing operative mortality and a rapidly increasing number of long-term 
survivors. 
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TRANSTHORACIC GASTRIC RESECTION FOR LESIONS OF CARDIA 
OF STOMACH AND LOWER PART OF ESOPHAGUS 


REVIEW OF CASES 
JOHN H. Payne, M.D.,* anp O. THERON CLAGETT, M.D..+ RocHESTER, MINN. 


URING recent vears the transthoracic approach for the surgical removal of 

lesions of the mid- and lower portions of the esophagus and lesions of the 
cardia and fundus of the stomach has been used with a gratifying measure of 
success.’ The exposure obtained by this approach makes it suitable for resec- 
tion of, and complete removal of, malignant lesions in the lower and mid-por- 
tions of the esophagus and for malignant lesions arising in the cardia, the 
fundus, and the upper portion of the lesser curvature of the stomach. Benign 
lesions of the esophagus and stomach, such as leiomyomas, can be handled in the 
same manner as the malignant lesions. 


The majority of malignant lesions of the esophagus are squamous cell car- 


cinomas although adenocarcinomas do occur infrequently. These latter come 
from either aberrant gastric mucosa, which Rector and Connerly’ have shown 
might occur anywhere in the esophagus, or from gastric mucosa extending up 
from the stomach into the lower part of the esophagus. 

The malignant lesions of the fundus, cardia, and lesser curvature are adeno- 
carcinomas and generally are of grade 3 or grade 4 (Broders’ method). The 
leiomyomas may arise in the lower part of the esophagus, the fundus, or the 
cardia. They are quite vascular, bleed easily, and may grow to a moderate- 
sized lesion. 

Malignant lesions of both the lower part of the esophagus and the stomach 
ean spread by direct extension to adjacent structures and by lymphatic invasion. 
The mid-esophazeal lesions may spread and invade the left main bronchus, the 
left recurrent laryngeal nerve, the left inferior pulmonary vein, and the aorta. 
The lower esophageal lesions may invade the adjacent diaphragm, pericardium, 
and aorta. 

The esophageal lesions may spread through the lymphatics to the regional 
lymph nodes at an early period. Usually the spread is downward from the origi- 
nal lesion. Those nodes around the hilus of the lung, around the lower part of 
the esophagus, above the diaphragm, and the subdiaphragmatie nodes are the 
ones most frequently involved. Esophageal malignant lesions often spread in 
the submucosa and muscular layers of the esophagus so that in resecting the 
esophagus one must go well above the lesion to be sure of having removed it in 
its entirety. 

The malignant lesions of the stomach and abdominal portion of the esopha- 
gus may invade by direct extension the spleen, the tail of the pancreas, the left 
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leaf of the diaphragm, and the left lobe of the liver. These lesions may spread 
through the lymphatics to involve the nodes in the subphrenie region and those 
around the left gastric artery. They can also spread into the periaortie nodes 
and into the nodes of.the gastrolienal and gastrocolie ligaments. 

The diagnosis of the esophageal lesions can be readily established. There 
is a history of progressive dysphagia, often an associated feeling of fullness in 
the retrosternal region, and loss of weight in proportion to the dysphagia. 
Esophagoscopy can, of course, establish an exact diagnosis, substantiated by 
specimens taken at the time of examination. It cannot, however, tell the extent 
of the lesion or whether adjacent structures have been invaded by it. Roent- 
genoscopic and roentgenographie examinations ean, of course, tell the extent of 
the lesion and its anatomic location. 

These malignant lesions of the stomach usually are associated with a history 
of atypical epigastric discomfort and pain for varying periods. Occasionally 
these patients have hematemesis and melena but this is not the usual finding. 
They may have achlorhydria and usually they have lost a moderate amount of 
strength and weight. Roentgenoscopiec and roentgenographie examination of 
these patients is of the greatest value because the lesions are readily identified. 
Oceasionally lesions near the cardia may be difficult to visualize and in these few 
eases gastroscopic examination may aid one in establishing the true nature o: 
the lesion. 

In all cases in which these lesions are present one should perform a careful 
physical examination to exclude the possibility of distant metastasis. Routine 
roentgenograms of the thorax should be taken to be certain that there are no 
metastatic lesions in the lungs. Patients who have back pain should be carefully 
examined and should have complete roentgenograms of the spinal column and 
pelvis, together with a determination of alkaline phosphatase to exclude the 
possibility of spinal metastasis. 


PREOPERATIVE PREPARATION 


As Churchill and Sweet’? have stressed, the preoperative preparation of 
these patients is important. In all instances these patients should receive a high 
carbohydrate, high protein diet in either a soft or a liquid form. Should they be 
completely obstructed and unable to swallow, preliminary jejunostomy should 
be done, and the patients fed in this manner. The portion of the jejunum used 
should be 2 feet (61 em.) from the ligament of Treitz and every precaution 
should be taken to avoid formation of adhesions from abdominal exploration. 

These patients should also be given large amounts of vitamins B, C, and K 
in their daily diet or by the intravenous route. If there is any anemia or hypo- 
proteinemia, transfusions of whole blood should be given until a normal value 
is obtained. Every effort must be made to have these patients in the best possible 
general condition. 

We usually give penicillin (160,000 units daily) intramuscularly to these 
patients for three or four days before operation. On the morning of operation 
we aspirate the stomach whenever it is possible to do so and remove all the gastrie 
contents. 

















SURGERY 


ANESTHESIA 


For these cases we use nitrous oxide, ether, and oxygen anesthesia, using an 
intratracheal tube in all cases. Administration of fluids is started routinely in 


one of the veins in the foot in all of these eases. 


OPERATION 


After the patient has been anesthetized and intravenous administration of 
fluids has been started he is turned on the right side with both arms drawn for- 
ward and the right arm fastened securely on an arm board. An oblique incision 
is then made over the left ninth rib. A long segment of the ninth rib is then 
resected, the edges of the incised area are covered with large gauze pads, and 
the Tudor Edwards chest retractor is put in and spread open. Any adhesions 
of the left lung are then freed up with sharp dissection and the lung is retracted 
out of the way with a gauze pad and an overlying Harrington retractor. Ex- 
ploration of the thorax is then carried out, feeling carefully for any involve- 
ment of the lungs and lymph nodes around the esophagus, the diaphragm, and 
the hilus of the left lung. If the growth seems to be resectable, a few cubie 
centimeters of procaine hydrochloride (1 per cent) are injected into the phrenic 
nerve and an incision is made in the central tendinous portion of the diaphragm. 
The cut edges are then grasped with long tenacula and held open. Exploration 
of the abdomen is then carried out to determine the final operability of the lesion. 
The stomach, spleen, gastrocolic and gastrolienal ligaments, the retroperitoneal 
nodes, the liver and pelvis are all carefully palpated. If resection is feasible, 
the incision in the diaphragm is enlarged with division of the crura and ligation 
of the left inferior phrenie vessels. 

In eases of lesions of the lower part of the esophagus and lesions of the 
fundus and cardia of the stomach, to which the secpe of this paper is limited, 
partial gastrectomy and esophagectomy with esophagegastric anastomosis is the 
procedure of choice. After incision of the pulmonary ligament, mobilization of 
the esophagus is undertaken by blunt dissection. Care must be exercised in this 
step since tiny esophageal arteries arise directly from the aorta. The vagus 
nerves and any vessels accompanying them are then ligated and sectioned. 

The upper portion of the stomach is mobilized by division and ligation of 
the vasa brevia and the gastrolienal ligament. The left gastroepiploic vessels 
are identified and carefully ligated. The lesser omental sae can then be explored 
easily. Should the tail of the pancreas or the spleen be invaded it can be re- 
moved along with the other organs. The stomach is gently pulled upward and 
to the left and the left gastric vessels are visualized and doubly ligated with No. 1 
chromie catgut. These vessels are ligated close to their or!zin from the celiac 
axis, and all surrounding node-bearing tissue is removed at this time. The 
gastrohepatic ligament is divided and any bleeding points are ligated, dissection 
being continued down toward the antrum of the stomach and care being exer- 
cised to preserve the right gastric artery and vein. Dissection along the greater 
curvature is then continued down past the gastrolienal ligament and into the 
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gastrocolic ligament with ligation and division of all vessels lying in the gastro- 
colic ligament. Care is taken to preserve the right gastroepiploic vessels since 
these and the right gastric vessels constitute the blood supply to the entire 
stomach. 

When the stomach has been adequately freed so that enough of it can be 
brought up into the thorax to enable one to perform a satisfactory anastomosis, 
two large stomach clamps are placed on the stomach well below the lesion and 
division of the stomach is done with a knife. A gauze pad is carefully fastened 
‘over the proximal cut end and it is pulled up out of the incision. The lower 
cut surface of the stomach is then closed with a double row of continuous chromic 
catgut (No. 00) and one row of interrupted silk sutures. 

With the stomach well pulled up into the thorax and a gauze pad carefully 
placed to prevent contamination, a circular incision about 2.5 to 3 em. in di- 
ameter is made in the anterior wall of the stomach near the greater curvature. 
All bleeding points of the serous and muscular layers of the stomach are con- 
trolled and a sucker is introduced into the stomach to aspirate all gastric con- 
tents. The lower segment of the stomach is then covered carefully with a gauze 
pad and the esophagus is divided at a suitable point above the lesion. We have 
been dividing the esophagus between a proximally placed Smith-Thomas bowel 
clamp and a distal straight clamp. It is our feeling that the esophageal tissue 
is not damaged when the Smith-Thomas bowel clamp is put on carefully, and the 
proximal esophageal segment can be drawn down to the stomach more easily 
than if the clamp is not used. Gauze pads are carefully placed to prevent any 
soiling of the adjacent thoracic structures and the anastomosis. 

The esophagogastric anastomosis is then begun. Interrupted mattress 
sutures of No. 000 braided silk are placed between the seromuscular layer of 
the posterior wall of the stomach and the muscularis layer of the esophagus. 
The proximal Smith-Thomas clamp is removed and a second layer of interrupted 
silk sutures (No. 000) is placed between the mucosa of the stomach and the 
mucosa of the esophagus. The posterior layer is put in first, then a similar 
anterior layer is put in and an anterior layer of interrupted silk mattress sutures 
is placed between the muscularis of the esophagus and the seromuscular layer 
of the stomach. If any omentum is available it is carefully tacked around the 
esophagus. At this point in the operation, a Levine tube is inserted through the 
patient’s nose and is pushed down through the anastomosis into the stomach. 
All sutures are placed close together in making the anastomosis and all are care- 
fully tied to prevent undue tension and cutting through of the sutures. All 
tension on the anastomosis is prevented by fixing the stomach to the mediastinal 
pleura with sutures. 

The cut edges of the diaphragm are then sutured to the stomach below the 
level of the anastomosis and the rest of the diaphragmatic incision is closed. 
The phrenic nerve is crushed for temporary paralysis. The operative site is 
irrigated with aqueous solution of Zephiran (1:10,000) and saline. A stab 
wound is put in the tenth interspace. A mushroom catheter is inserted and 
negative pressure instituted at once. The lung is carefully and fully re-expanded 
and the incision is closed in layers. 
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Bronchoscopy is performed while the patient is in the operating room. The 
bronchial tree is carefully inspected and all secretions are removed. 


POSTOPERATIVE CARE 


The patient is placed in an oxygen tent as soon as he returns to: his room. 
Nasal suction is started on the inlying nasal catheter and suction of from —10 
to -15 em. of water is maintained on the thoracie drainage catheter. Admin- 
istration of penicillin is started at once and usually is continued for five to 
seven days. Glucose, blood, and isotonie saline solution are given parenterally 
as needed for the first three or four days. 

The oxygen tent is discontinued after twenty-four to forty-eight hours, 
nasal suction is discontinued after forty-eight hours, and 1 fluidounce (30 ¢.c.) 
of water is injected hourly into the nasal tube. If this is tolerated well, the 
volume of the fluid is increased. Usually about the fifth day after operation 
administration of liquids by mouth is begun. Jf this is well tolerated, we remove 
the nasal tube, gradually adding soft foods to the diet such as cereals, eggs, 
puréed vegetables, ground meat and fish, and custards. 

Roentgenograms of the thorax are made daily for the first three or four 
days by means of a portable x-ray apparatus and the thoracic catheter is checked 
frequently to insure its patency. When the lung has been well expanded for 
forty-eight hours, we usually remove the thoracic catheter, using an airtight 
dressing over the incision. Generally we remove the thoracic catheter about 
seventy-two hours after operation. Supplementary vitamins and fluids (such 
as blood, glucose, and so forth) are given in the postoperative period as needed 
by the individual patient. We allow these patients up about the fifth day after 
operation. 

REVIEW OF CASES IN WHICH OPERATION WAS PERFORMED AT THE 
MAYO CLINIC 


Until Jan. 1, 1946, one of us (O. T. C.) had performed transthoracic ex- 
ploration in seventy cases. In thirty-one (44 per cent) of these there was an 


inoperable malignant lesion of the esophagus, cardia, or fundus of the stomach. 
In all of these thirty-one cases of inoperable malignant lesions there were no 


postoperative deaths and the immediate postoperative course was uneventful. 

In three cases (4 per cent) there were benign gastric ulcers high in the 
cardia or the lesser curvature. Transthoracic resection was carried out in these 
eases without difficulty; all of the patients recovered uneventfully and have 
remained well since operation. In two cases (3 per cent) there were leiomyomas 
of the stomach. In one case a segmental resection of the cardia was done with- 
out disturbing the esophagus, and in the other case a simple enucleation of the 
leiomyoma was done. Both patients withstood the procedure well and have been 
entirely well since operation. In one case (1 per cent) transthoracic resection 
was performed because of severe cardiospasm which could not be handled coen- 
servatively and the patient was having a progressive downhill course. She tol- 
erated the operation well and has been in good health without any dysphagia 
ever since. 
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In thirty-three cases (47 per cent), transthoracic resection was performed 
for a malignant lesion of the esophagus or stomach. Of these cases three pa- 
tients had a squamous-cell carcinoma arising in the lower third of the esophagus, 
while thirty patients had an adenocarcinoma arising in either the fundus or 
eardia of the stomach. Many of the latter lesions extended up to the esophago- 
gastric junction. In these thirty-three cases, eight of the patients were women, 
twenty-five were men. Our voungest patient ,was 21 years old, our oldest pa- 
tient was 68 vears old, and each had a malignant lesion, grade 4, arising in the 
cardia of the stomach. Table I shows the age distribution of these patients. 


TABLE I. AGE DISTRIBUTION OF PATIENTS HAVING TRANSTHORACIC RESECTION FOR 
MALIGNANT LESION 











PATIENTS — 

AGE (YR.) NUMBER PER CENT 

20 to 29 shit 2 ort Ieee eee 

30 to 39 2 

40 to 49 9 

50 to 59 

60 to 69 4 

Total a 33 

Mean 50.5 yr. 
Youngest 21 —Sséyr.. 
Oldest 68 yr. 

















There is a fairly wide variation in the nature and severity of the symp- 
toms manifested by these patients. Dysphagia was the most frequent symptom 


that these patients complained of, and the severity of this varied a good deal. 
Twenty-seven of the patients (69 per cent) on whom resection was performed 
had dysphagia of varying degrees. Five of these twenty-seven patients had com- 
plete dysphagia and were unable to take either liquids or soft foods. The dura- 
tion of the dysphagia in the individual cases was an interesting feature. The 
shortest time was three weeks and the longest time was one year; the average 


time of all these cases was two and one-half to three months. 

Epigastrie pain and abdominal discomfort were the next most frequent 
symptoms that these patients had. There was considerable variation of these 
two symptoms, as in many cases the pain resembled that of a gastric ulcer, 
while in other cases the pain was quite atypical and did not have any periodicity 
about it. Many of these patients complained of abdominal discomfort and a 
feeling of epigastric fullness. Twenty-six patients (67 per cent) complained 
of epigastric pain or discomfort. The shortest duration of these symptoms was 
one month; the longest was two years. In the three cases of benign gastrie uleer 
in which transthoracic resection was performed pain had been a prominent 
symptom. It had been present for six months, four years, and eight years, re- 
spectively. In each instance the nature of the pain was changing and it was 
increasing in its intensity. In all three of these cases of benign ulcer the patients 
had lost weight recently; twenty pounds (9.1 kilograms), twenty-three pounds 
(10.4 kilograms) and twenty-seven pounds (12.2 kilograms), respectively. In 
view of the changing symptoms and loss of weight manifested by these three 
ulcer patients, transthoracic resection was undertaken because of the possibility 
of malignant degeneration in a benign ulcer, 
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In three cases of malignant lesions hematemesis was a symptom but in 
none of them was there severe bleeding. In these same cases melena developed. 
In one of our cases of leiomyoma there was hematemesis, while in the other 
case of leiomyoma there was melena. In each instance these were the only symp- 
toms the patients manifested. 

Anemia was a variable finding in these cases. Only twelve patients (31 per 
cent) had a concentration of hemoglobin less than 12.9 Gm. per 100 c.c. of blood. 
The lowest concentration of hemoglobin was 8.0 Gm. per 100 e.c. of blood; 
erythrocytes numbered 2,730,000 per cubic millimeter of blood. 

Loss of weight was present in twenty-two cases (56 per cent). The smallest 
loss of weight was seven pounds (3.2 kilograms) and the largest loss was fifty 
pounds (22.7 kilograms). 

Regurgitation of food occurred in only five cases. 

The establishment of an accurate diagnosis was made in thirteen cases 
(33 per cent) by esophagoscopic examination and removal of tissue for 
pathologie diagnosis. In thirty eases (77 per cent) roentgenoscopie and roent- 
genographie diagnosis was possible. The roentgenologie diagnosis agreed with 
the pathologie diagnosis. 

Of the thirty-nine cases in which some type of operative procedure was 
undertaken in this series, five patients died postoperatively, giving a hospital 
operative mortality rate of 13 per cent. The cases and times of death are 
given in Table II. 


TABLE II. HospitAn DEATHS IN CASES OF RESECTION 











DEATH 
(DAYS AFTER 

CASE | OPERATION) | CAUSE OF DEATH 

1 3 Bilateral pleural effusion, marked on left side with 

collapse of left lung 

2 4 Bilateral bronchopneumonia 

3 6 Atelectasis and pneumonia of left lung 

4 10 Fibrinous pericarditis with effusion 

5 45 Brain abscess which followed the development of 


empvema (left side of thorax) 





There were surprisingly few compiications in these cases. In four cases 
(10 per cent) a mild wound infection developed, which was of minor importance, 
and cleared up with conservative measures. In three cases (8 per cent) empy- 
ema developed. In one of these cases the patient died from an associated brain 
abscess on the forty-fifth postoperative day. The other two patients recovered 
uneventfully following adequate surgical drainage. In seven eases (18 per 
cent) slight dysphagia developed after operation. In several of these dilatation 
was performed and the patients recovered completely ; in the other eases dilata- 
tion was not performed and the patients improved gradually. In only one ease 
was there a recurrence of the malignant lesion at the anastomosis; this occurred 
four months after operation and the lumen was dilated successfully. The pa- 
tient died six months after operation from generalized carcinomatosis. 

In sixteen cases (41 per cent) it was necessary to remove the spleen in ad- 
dition to doing transthoracic resection. This was done because of either ex- 
tension of the malignant growth into the gastrolienal ligament or invasion of the 
spleen. 
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Seventy per cent of the lesions were grade 3 or grade 4; also the regional 
lymph nodes were involved in 70 per cent of the cases. Of the thirty-three malig- 
nant lesions that were resected, Table III shows the grade of malignancy of 
the lesion and the presence or absence of nodal involvement at the time of oper- 
ation. 

TABLE III. GRADE OF MALIGNANCY (BRODERS’ METHOD) 














NO NODES | 
GRADE TOTAL CASES INVOLVED | NODES INVOLVED 
] ] ] - 
2 9 3 6 
3 11 3 8 
4 12 3 9 
Total 33 10 23 





In only two of our cases was preliminary jejunostomy necessary. Both of 
the patients responded well and resection was performed at a later date. In 
one case it was necessary to perform pyloroplasty because of persistent post- 
operative vomiting. After this pyloroplasty the patient did well and did not 
have further vomiting. 

The prognosis for all of these malignant lesions should be guarded, for in 
spite of adequate and presumably radical surgical removal of the lesion and the 
node-bearing regions, many of our patients who had undergone resection still 
died of the malignant lesions. We have divided the malignant lesions that were 
resected into two main groups, including in one group all patients who survived 
operation but who subsequently had died of the malignant lesions, and in the 
second group all patients who were alive and well following the operations 
(Table IV). These follow-ups were made as of April 1, 1946. We were unable 
to trace two patients. 


TABLE IV. TRANSTHORACIC RESECTION FOR MALIGNANT LESION; CONDITION AT LAST REPORT 

















INTERVAL,* FROM TIME OF | LAST REPORT 

OPERATION (YR.) | LIVING DEAD 
0to % 7 5 
% to 1 3 2 
1 to 2 5 6 
2 to 3 1 1 
3 to 4 2 0 
4 to 5 ] 0 
Total 19 14 








*Inquiry as of April 1, 1946. 


In some of our cases regurgitation and belching have occurred following re- 
section. These are handled satisfactorily by feeding small quantities of food five 
or six times a day, resting after eating, and elevating the head of the bed on 
retiring. A few patients have compldined of epigastric fullness following eating 
and some few complained of vague abdominal gas pains. 


SUMMARY 


1. Transthoracic gastric resection offers the best method of surgical man- 
agement of malignant lesions of the lower part of the esophagus and the cardia 
and upper part of the fundus of the stomach. 
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2. Simple transthoracic exploration has not resulted in any deaths in our 
hands. Our immediate postoperative mortality rate for the cases in which re- 
section was performed was 13 per cent. 

3. Although the numbers are small, calculation by t.1e actuarial method as 


described by Berkson" indicates the following survival rates: 71 per cent lived 


for one year, 40 per cent lived for two years, and 31 per cent lived for three 
years. 
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CARDIOESOPHAGEAL CANCERS TREATED VIA THE 
TRANSTHORACIC AND TRANSDIAPHRAGMATIC ROUTE 


FELIX DE AmestI, M.D., aNp Exiseo Oraiza, M.D., SANTIAGO, CHILE 
(From the School of Surgery, University of Chile, Salvador Hospital) 


N THE three-year period extending from September, 1948, when we first 
performed a resection of a cancer located in this region, until September, 


1946, 39 patients with cancers in the cardioesophageal region have been treated 
in Section B of Surgery of the Salvador Hospital. Of this number, 1 patient 
refused intervention; in 2, the tumor was considered inoperable; and in the 
remaining 36 patients intervention was carried out. 

Resection was performed in 14 of the 36, or 38.88 per cent, and a simple 
exploration by the transthoracic and transdiaphragmatice route because of the 
nonresectability of the lesion was performed in 21, or 58.33 per cent. In 1 
patient a jejunostomy was performed prior to exploration because of under- 
nourishment caused by the obstruction, but it was not possible to carry out the 
planned radical operation asthe patient died in the first days of the post- 
operative period. 

Age and Sex.—The average age and relation between the two sexes is prac- 
tically the same as it is with the rest of the gastric cancers; as with the latter, 
the greater frequency occurred in the fifth decade of life (Table I). 

Symptomatology.—tIn our patients, the initial symptoms which were mani- 
fested were either dysphagia (in 27, or 69.23 per cent) or dyspepsia (in 10, or 
30.76 per cent). We consider ‘‘dyspepsia’’ as discomfort after meals, indefinite 
epigastric pain, acidosis, anorexia, flatulence, ete. If we relate the initial symp- 
tom of the illness with the resectability of the lesion, we can show that those 
patients initially complaining of ‘‘dyspepsia’’ have cancers that are more likely 
to be resectable (Table IT). 

The duration of the illness from the appearance of the first symptoms until 
the time of consultation at the hospital varied in our patients from one to 
twenty-four months. If we compare this with the resectability or inoperability 
of the neoplasm, we can show that in those with clinical symptoms of less than 
three months’ duration the inoperability is more frequent than in those with 
symptoms of six to twelve months. This same phenomenon we have observed in 
general with all gastric cancers, regardless of their location (Table IIT). 

In our group of 39 patients with gastroesophageal cancers, we did not 
encounter any family history of cancer. 

Two outstanding signs in our patients because of their consistency were 
anemia of varied intensity and loss of weight. 

X-ray Examination.—The radiographic examination was earried out on the 
39 patients. Only on two occasions was the first examination negative, but upon 
a second examination, the diagnosis-of the suspected neoplasm was confirmed. 
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TABLE I. AGE AND SEX 

















AGE TOTAL d FEMALE 
31 to 40 yr. 2 
41 to 50 yr. 7 
51 to 60 yr. 17 
61 to 70 yr. Ee Shull 13 
Total 


Percentage of total 




















TABLE II. TYPE OF SYMPTOMS 








‘RESECTABLE | NONRESECTABLE 
SYMPTOMS TOTAL "NUMBER | PERCENT | NUMBER | PER CENT 
Dysphagia is ane 32.0 17 68.0 
Dyspepsia 14 6 42.85 8 57.14 


14 25 


























TABLE III. DuRATION OF SYMPTOMS 








| RESECTABLE NONRESECTABLE 
DURATION | NUMBER | PERCENT NUMBER | PERCENT 
1 to 3 mo. 5 38.46 8 61.58 
3 to 6 mo. 3 30.0 7 70.0 
6 to 12 mo. 6 42.85 8 57.14 
9 
5 








More than 1 yr. 100.0 
Total 3 14 35.89 2 64.10 








TABLE IV. LOocATION BY RADIOGRAPHY 





LOCATION NUMBER 
Carcinoma of cardia ; 
Carcinoma of cardia and esophagus 

Carcinoma of lower third of esophagus 

Total 

















In the remaining, the diagnosis was specified as in Table IV. In order to 
evaluate the exactness of the x-ray examination, we have compared the radiologic 
location (or location as determined by radiography) with a study of the resected 
operative specimen, being able to prove that of 14 stomachs resected, in 8 the 
diagnosis of the cardioesophageal cancer coincided exactly with that which was 
pointed out by the anatomicopathologic study of the resected specimen; in 6, the 
radiologic study showed it as cancer of the lower third of the esophagus without 
showing the involvement of the stomach. 

Esophagoscopy.—Esophagoscopy was carried out in 23 patients; the opera- 
tor indicated the location of the neoplasm by measuring the distance from the 
dental arch to the site of the neoplasm or to the hiatus or the cardia, in those 


TABLE V. LOCATION BY ESOPHAGOSCOPY 











LOCATION - ~ NUMBER ; PER CENT 
From 29 to 44 em. from the dental arch 15 65.22 


Hiatus 8.69 
Cardia 26.08 


Total 
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TABLE VI. PaTHOLOGIC FINDINGS BY ESOPHAGOSCOPY 








NUMBER OF NUMBER OF 
PATHOLOGIC ANATOMY PATIENTS RESECTIONS 
Squamous-cell carcinoma 3 
Adenocarcinoma + 
Carcinoma solidum 1 
Mixed 2 
Lymphosarcoma 
Negative for carcinoma 





Ce 





Total 


ro 
Oo 


10 





eases in which he could reach these different zones (Table V). In general, the 
location by esophagoscopy is possible to perform only in the upper limit of the 
tumor without being able to determine gastric invasion. 

In the 23 patients submitted to esophagoscopy, biopsy was taken with the 
results shown in Table VI. There is not always a relationship between the level 
of the esophagoscopic location (centimeters from the dental arch) and the his- 
tologic type of tumor, since at 34 em. from the areh, the diagnosis is adeno- 
carcinoma, which could correspond to a tumor of gastric origin or simply to one 
developing in the superficial esophageal glands, which are identical with those 
found in the first centimeters of the cardia. The result of the negative biopsy 
for neoplastic cells in 5 of the patients only indicates the insufficiency of the 
biopsy and the necessity of another esophagoscopy. 


TABLE VII. OPERABILITY AND RESECTABILITY IN THIRTY-NINE CASES 








MORTALITY 
CASES NUMBER (PER CENT) TOTAL 
Total 39 
Inoperable 2 
Operation refused ] 
Operations 36 
Jejunostomy 
Thoracotomies 
Transthoracic explorations 
Resections 14 
Total gastrectomies 2 
Partial esophagogastrectomies 12 














Treatment and Results—Of the 39 patients under treatment with gastro- 
esophageal cancer, 36 were operated upon. In 1, jejunostomy was performed, 
and in the remaining 35, exploration through the thorax and the diaphragm 
was carried out. Of the latter, resection was performed in 14, or 38.88 per cent, 
and simple exploration of the tumor, considered nonresectable, in 21, or 58.33 
per cent. Of the 14 radical operations, 2 were total gastrectomies with esophago- 
jejunostomy, and 12 were partial esophagogastrectomies with esophagogastros- 
tomy (Table VIII). 

All the cancers of the distal third of the esophagus or cardioesophagus were 
explored through the thorax (resection of the ninth rib) and the diaphragm. 
In the cancers of the cardia without invasion of the esophagus (proved by eso- 
phagoseopy) we consider, at present, that the most favorable route for inter- 
vention is the abdominal. As absolute contraindication to the surgical explora- 
tion, we consider the following, which we found in two of our patients: Distant 
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metastatic invasion which is manifested by a palpable nodular liver, supraelavie- 
ular lymph nodes (proved by biopsy), periumbilical tumor masses, implants in 
the pouch of Douglas, ete. 

We consider nonresectable: (1) Those tumors which at exploration of the 
thorax are accompanied by hemorrhage freely collected in the pleural cavity, 
neoplastic nodules disseminated in the pleura (histopathologic study by frozen 
section), adhesions en bloe with the diaphragm determining an immovable tumor 
and very extensive infiltration, extensive invasion of neighboring organs, as the 
aorta, the bronchus, spinal column, ete.; (2) those which, after incision of the 
diaphragm, are shown to be accompanied by liver metastases, implants in the 
adjacent peritoneum or the pouch of Douglas (not revealed by clinical examina- 
tion), extensive infiltration of the adjacent epiploon (omentum) and the pan- 
creas, ete. 

We performed 14 radical operations of various types according to the dif- 
ferent location and the degree of cancerous invasion. In Table VII are grouped 
the different procedures. 

As ean be seen, the transthoracic resections of cardioesophageal cancers on 
our service resulted in a mortality of 57 per cent, the patients dving within 
thirty days postoperatively. 

In a little longer period on this same service, we have performed 24 total 
gastrectomies for gastric cancer employing the abdominal route with a mortality 
of 33.33 per cent. In two of these, the cancer was located in the cardia and 
both patients survived the intervention. Another patient, who presented cancer 
of the cardia and very limited esophageal invasion, was operated upon by the 
abdominal route, effecting the resection of the lower portion of the esophagus 
and the upper middle portion of the stomach with esophagogastric anastomosis ; 
the patient died two months later from an intestinal fistula (produced by rubber 
tube drainage). These latter two patients are not included in the statistics 
which are presented since they were treated by the abdominal route. If these 
are added to the statistics, we have a total of 17 gastroesophageal resections 
(3 by the abdominal route, 14 by the thoracic) with a mortality of 52 per cent. 

The mortality of the simple transthoracic exploration was, in 21 eases, 23.8 
per cent (5 deaths considered also within the first thirty days postoperatively ). 

Anesthesia.—The anesthesia used was always the same, cyclopropane mixed 
with ether and administered by tracheal] intubation. 

Complications —Of the 6 patients who survived the radical intervention, 
2 presented as a complication ‘‘left purulent cystic pleurisy’’ of late appearance, 
more than one month after the operation, which was treated by drainage, and 
the third, simple hemorrhage one month later for which the treatment was a 
simple thoracentesis. In the simple explorations, in none of whieh drainage of 
the pleural cavity was established, there were complications, the majority of 
them with serosanguineous effusion of medium amounts, which was. treated by 
thoracentesis. 

Cause of Death.— 

Resections: The cause of death in patients who underwent resection and 
died during the first thirty days postoperatively was acute pleuropulmonary 
infection in 6. In all, autopsy revealed partial separation of the sutures of the 
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anastomatic stoma. One patient died as the result of operative shock and the 
other (total gastrectomy) of generalized peritonitis (also due to separation 
of sutures). 

Simple transthoracic explorations: Three of the patients who had simple 
transthoracic explorations died from acute pleuropulmonary infection; one died 
during the operation from anesthesia syncope, and the other as the result of 
hematemesis and melena. 

Pathologic Anatomy.—In 28 of the 39 patients with cardioesophageal can- 
cer, histologic examination was made either from the resected specimen or from 


a specimen obtained by biopsy (esophagoscopy). The results obtained were 
as shown in Table IX. 


TABLE IX. PATHOLOGIC FINDINGS 








PATHOLOGIC ANATOMY NUMBER PER CENT 
Adenocarcinoma 14 50.0 
Carcinoma solidum 3 10.72 
Mixed ; 10.72 
Squamous-cell carcinoma 25.0 
Lymphosarcoma 1 

Total 28 





3.55 








In a total of 14 cases of resections, the histopathologic examinations re- 
vealed neoplastic invasion of regional lymph nodes, that is, the cancer had 
extended from outside the limits of the organ (advanced cases). The invasion 
of the regional lymph nodes was as shown in Table X. 


TABLE X. INVOLVEMENT OF LYMPH NODES 








LYMPH NODES INVOLVED NUMBER 
Lesser curvature 
Greater and lesser curvatures 
Cardia 
Cardia and greater curvature 


Total 14 











The proof of these are of great importance as it shows that in the great 
majority of cases, and in all of ours, the lymphatic routes effected by the cardio- 
esophageal tumors are on the abdominal side. 

The histopathologic examination, carried out on the 14 resected specimens 
with the purpose of studying specifically the limits of the tumor in relation to 
the section of the esophagus and stomach, revealed the following: In 5 eases, 
the surgical section of both organs was performed on healthy tissue. In 8 cases, 
the tumor invaded up to the same limit of the esophagus (esophageal section). 
In 1 ease, the tumor invaded the site of both sections, esophageal and gastric. 
The opinion of the pathologist regarding the point of origin of the neoplasia 
drawn from the studied specimens was as shown in Table XI. 


TABLE XI. LOCATION OF THE RESECTED CARCINOMA 








ANATOMICPATHOLOGIC LOCATION HISTOLOGIC TYPE NUMBER 


Cardia infiltrating esophagus Adenocarcinoma 9 
Esophagus infiltrating stomach Squamous-cell carcinoma 2 


Esophagus infiltrating stomach Carcinoma solidum 1 
Stomach infiltrating esophagus Mixed 2 


Invasion of regional lymph nodes 14 
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Survwal After Resection—By survival after resection we mean those in- 
dividuals who did not die in the immediate postoperative period, that is to say, 
in the course of the first thirty days after the intervention. 

Of the 14 patients undergoing resection, 6 survived. Of these, 1 (Case 1) 
survived three years and four months (follow-up in January, 1947), enjoyed 
perfect health, and is working and living an active life. The esophagoscopic 
examination on that visit revealed a healthy and well-healed, functioning anas- 
tomatic stoma proved by its good functioning, and also with the radioseopic 
and radiographic examinations (see Fig. 1). 

Another patient (Case 3) survived two years, but at present a neoplastic 
invasion of the anastomatic stoma has been proved by biopsy. Two died six 
months postoperatively with cachexia (Cases 2 and 4). One was living at the 
time of this communication, three months after operation, in poor health with 
liver metastases (Case 6). One has survived three months and is in a splendid 
state of health (Case 5). (See Table XII.) 


TABLE XII. Survivat AFTER RESECTION 











DIED 


SURVIVAL : TELL CACHEXIA 
More than 3 yr. 
More than 2 yr. 
More than 6 mo. 
More than 3 mo. 














In Conclusion.—Of 39 patients who had cardioesophageal cancer treated by 
us between September, 1943, and September, 1946, in 14, or 35.89 per cent, it 
was possible to perform a radical operation. Six, or 42.85 per cent, of those 
undergoing resection were discharged, in other words, 15.38 per cent of the 
total, the average survival having been 13 months. 


CASE REPORTS 


CASE 1 (43-8677).—M. P. P., a 54-year-old railroad laborer, was admitted to the hospital 
Aug. 21, 1943, and discharged Sept. 28, 1943. 

Clinical History.—Symptoms began ten months before hospitalization with belching, 
eructations, gastric pyrosis, and sensation of’ fullness in the stomach, at times with alimentary 
vomiting. These attacks were periodic and alternated with weeks of well-being and perfect 
health. There was asthenia and also loss of weight. The dysphagia increased, resulting in 
an obstruction causing vomiting. 

The blood count indicated a definite anemia. 

Radiography.—Radiography showed a filling defect with narrowing of the cardio- 
esophageal region with irregular contours, also involving the proximal segment of the 
stomach. There was difficulty in emptying esophagus and an increase of diameter was 
noticed (see Fig. 1). 

Conclusion.—It was decided that there was a gastroesophageal carcinoma. 

Operation.—Preoperative preparation was made Sept. 3, 1943, with transfusions, hypo- 
proteinemia regime, gastroesophageal lavages, etc. Cardioesophagectomy via the transpleural 
and transdiaphragmatic route was performed under general anesthesia, nitrous oxide with 
intratracheal intubation. 

Anatomicopathologic Examination.—Examination revealed ulcerated gastroesophageal 
carcinoma, Borrmann III type. 

Histopathologic Type.—For the most part, the type of carcinoma was undifferentiated ; 
in a small part, adenocarcinoma; metastasis to regional lymph nodes. 
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Postoperative Course.—In the postoperative period, a left cystic pleurisy developed which 
was treated by evacuation of 400 ¢.c. of pus. 

Follow-up.—After three years and four months the patient was in a perfect state of 
health, actively at work. There were no manifestations of recurrence, as shown by radiog- 


raphy and esophagoscopy. 


Fig. 1 (Case 1, M. P. P.).—Preoperative x-ray views of gastroesophageal cancer. 


Comment.—This was a patient of 54 years with ulcerated gastroesophageal 
carcinoma (solidum and adenocarcinoma) ; cardioesophagectomy was performed 
by the transthoracic route. The survival of three years and four months is due 
to a probable total removal of the neoplasm since the tumorous elements nearest 
the superior operative section remained at 2 mm. from it and at 8 mm. from the 
distal portion. Nodes containing cancer were located around the eardia. At 
the time of this communication, the patient lives an active life of employment 
without presenting symptoms and is in perfect health. 


CASE 2 (43-8498).—R. C. L., a 50-year-old miner, was admitted to the hospital Aug. 28, 
1943, and discharged Feb. 24, 1944. 

Clinical History.—For one year there had been postprandial meteorism and, at times, 
vomiting. Three months later, dysphagia for solids continued to increase, as did anorexia, 
alimentary vomiting, dysphagia for liquids, constipation, and weight loss of 9 kilograms in 
a year. 

X-ray Examination.—Examination of the esophagus and stomach showed a filling defect 
of the gastroesophageal region with retention of the barium in the esophagus. The rest of 
the stomach and the duodenum were normal (see Fig. 2, 4). 

Conclusion.—Gastroesophageal carcinoma was indicated. 





DE AMESTI AND OTAIZA: CARDIOESOPHAGEAL CANCERS 929 


Operation.—Esophagogastrectomy (subtotal gastrectomy) and splenectomy via the trans- 
pleural and transdiaphragmatic route were carried out Sept. 10, 1943. Esophagojejunostomy 
and jejunostomy were done. Anesthesia used was cyclopropane and ether with tracheal 
intubation. 

Anatomicopathologic Examination — Examination revealed adenocartinoma of the cardia 
constituting for the most part an annular carcinoma, Borrmann type III, with multiple 


lymph node metastases. ‘There was chronic gastritis (see Fig. 2, B). 


14905 


Fig. 2 (Case 2, R. C. L.).—A, Preoperative x-ray views of gastroesophageal cancer. B, 
a aetiaa anterior to resected specimen following esophagogastrectomy and_  splen- 

Postoperative Course.—The patient had pain, buccal aphthae, left pleural hemorrhage, 
suppuration through the operative wound, and later suppuration through the pleural cavity. 
He was treated by repeated transfusions, sulfonamide, stimulants, ete. In the third post- 
operative month, the patient was very well. There occurred soon afterward an encysted 
pleural abscess, which was opened through the operative wound, leaving an opening which 
drained purulent secretion and later serous fluid. This presented a medium amount of 
ascites. The patient did not improve after operation and died at home six months later 


of cachexia. 


Comment.—This was a patient of 50 years on whom an esophagogastrectomy 
(subtotal gastrectomy) and splenectomy were performed through the trans- 
thoracic route for adenocarcinoma of the cardia. 

The survival was only of six months’ duration due to a very advanced 
tumor which had deeply invaded the gastric serosa with extension up to the 
proximal limit of the section and in the serosa to the distal limit of the section. 
The metastasis to the lymph nodes included the lymph nodes of the lesser 
curvature and the hilum of the spleen. The resection was incomplete consider- 
ing the extension of the tumor, as a result of which the survival was short. 
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Case 3 (43-11676).—L. A. G., a 44-year-old chauffeur, was admitted to the hospital 
Jan. 4, 1945, and discharged March 29, 1945. 

Clinical History—Two months before admission the illness commenced with dysphagia 
for solids and later for liquids; weight loss began at that time. Red and white blood counts 
and differential were normal. Proteinemia was 65.5 Gm. per cent. 

X-ray Examination.—Examination showed carcinoma of the distal third of the 
esophagus (see Fig. 3). 


Fig. 3 (Case 3,'L. A. G.).—Macrophotograph of cardiac region of the stomach and distal 
portion of the esophagus. 


Esophagoscopy.—At the level of the cardia, the surface was found to be irregular with 
infiltration of the wall. 

Biopsy.—Biopsy revealed adenocarcinoma. 

Operation.—On Jan, 26, 1945, after previous preparation, general anesthesia (cyclopro- 
pane and ether) was given with tracheal intubation and cardioesophagectomy was performed 
by the left transpleural and transdiaphragmatic route. An esophagogastric anastomosis was 
made. 

Anatomicopathologic Examination.—Cardioesophageal cancer was found at examination, 
with invasion of part of the body of the stomach and with lymph node metastasis. 

Macroscopic Form.—Diffuse infiltrating carcinoma was found. 

Histologic Type.—Histologic type for the most part was adenocarcinoma and several sec- 
tions were carcinoma solidum. 

Postoperative Cowrse.—There were left pleuropulmonary complications. The patient was 
discharged on the sixty-third day in good condition. 

He returned four days later because of gastroesophageal stenosis which was treated 
by dilatation, continuing with dilatations periodically for a year and nine months, during 
which period recurrence in the anastomosis occurred, proved by biopsy (adenocarcinoma). 
At the end of two years, the patient was living, with cachexia. 


Comment.—This was a patient of 44 years who underwent a cardioeso- 
phagectomy via the transthoracic route for adenocarcinoma with sections of 
carcinoma solidum. The neoplasm did not invade the serosa; the limit of the 
esophageal section was performed through infiltrated tissue causing the reeur- 
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rence which appeared in the twenty-first postoperative month, as proved by the 
biopsy. In the resected specimen, metastatic cancer in lymph nodes was present 
in the region of the cardia. 


CasSE 4 (45-14852).—A. L. L., a 58-year-old guard (watchman), was admitted to the 
hospital Nov. 29, 1945, and discharged Feb, 5, 1946. 

Clinical History.—The illness actually began eleven months before admission with pro- 
gressive dysphagia and pain in the upper part of the epigastrium which radiated to the left 
hemithorax. The patient had anorexia and a distaste for meat. There was a weight loss of 
20 kilograms in eight months. 

X-ray Examination.—Findings in the radiologic examination performed in the ninth 
month of symptoms were negative for cancer. On gastroscopy, there was encountered a firm 
obstruction at the level of the cardia which impeded the passing of the instrument. One 
month later, a new radiologic study revealed probable gastroesophageal cancer and a per- 
forated lesion located in the region near the cardia. 

Esophagoscopy.—In the region of the cardia, in the anterior left segment, the mucosa 
was seen to be somewhat inflamed and with a smooth surface and normal folds of cardia, 
permitting the passage of a medium sound. Biopsy showed carcinoma solidum. 

Operation.—The anesthesia used, Dec. 14, 1945, was ether by intubation. Transthoracic 
gastrectomy was done, with a terminolateral esophagojejunostomy, Braun’s enteroanas- 
tomosis, and splenectomy. 

Anatomicopathologic Examination.—Gelatinous gastric cancer was found with cardio- 
esophageal invasion and regional node metastasis. 

Postoperative Course.—The postoperative course was satisfactory. There was a left 
pleural hemorrhage one month after operation which was controlled without recurrence. 
Six months later, there was recurrence in the anastomotic stoma, proved by biopsy, and 
liver metastasis. The patient died of cachexia and jaundice. 


Comment.—This was a patient of 58 years on whom a transthoracic total 
gastrectomy and splenectomy were performed for gelatinous carcinoma with 
metastasis to the lymph nodes of the lesser and greater curvatures. The invasion 
of the tumor extended in depth down to the serosa and to the esophageal line 
of section. In six months, there was recurrence in the esophagojejunal anas- 
tomosis due to incomplete resection. 


Case 5 (46-11021).—Q. D. A., a 61-year-old merchant, was admitted to the hospital 
Sept. 14, 1946, and discharged Nov. 5, 1946. 

Clinical History.—Illness actually began four months before hospitalization with dys- 
phagia for solids located in the distal third of the sternum. Two months later, the dysphagia 
which had become acute and was painful was accompanied by anorexia. There was a weight 
loss of 19 kilograms. 

X-ray Examination.—The opaque media was delayed at the level of the distal third of 
the esophagus, forming a peculiar cone with irregular edges and with small filling defects 
underneath this site. 

The slow, small amount of opaque substance evacuated into the stomach did not permit 
its study. 

Conclusion.—Carcinoma of the distal third of the esophagus was found. 

Operation.—Anesthesia (cyclopropane and ether by intubation) was given Sept. 30, 1946. 
Partial resection of the esophagus and stomach was done, and gastroesophageal anastomosis 
and splenectomy. 

Anatomicopathologic Examination.—Examination showed cardioesophageal carcinoma 
with lymph node metastasis. 

Histologic Type.—Squamous-cell carcinoma was the type found. 

Postoperative Course.—The postoperative course was satisfactory. 

Follow-Up.—Three months later the patient was in excellent health, with an increase of 
3 kilograms in weight, 
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Comment.—This was a patient of 61 years, with squamous-cell cardioeso- 
phageal carcinoma for which an esophagogastrectomy and splenectomy were 
performed. The tumor was ulcerated and circumscribed, reaching the upper 
limit to 2 cm. of the esophageal edge and the lower to 4 cm. of the edge of the 
gastric section. There were metastases to the pericardial lymph nodes and those 
of the greater and lesser curvatures. 

At the time of this communication, the patient is living, three months after 
operation, with increase in weight and in an excellent state of health, The 
probabilities of survival are gréater because of radical operation beyond the 
line of section and removal of the regional lymph nodes. 


Case 6 (46-11222).—M. M. D., a 55-vear-old housewife, was admitted to the hospital 
Aug. 24, 1946, and discharged Nov. 1, 1946. 

Clinical History.—For one year, there was progressive asthenia and sialorrhea after 
meals; nine months later there was dysphagia with solid foods which increased to include 
liquids. The dysphagia, which was painful, was localized in the lower third of the sternum 
irradiating to the right interscapular region. This caused vomiting for fifteen days for 
relief. There was weight loss of 5 kilograms in two months. 

The hematologic examination indicated slight anemia. 

Esophagoscopy.—The esophagus was dilated in its entire extent. No suspicious signs 
of a neoplasm were encountered. 

X-ray Examination.—The esophagus was normal. The proximal third of the stomach 
including the fundus extending 7 em. on the lesser curvature was transformed into a rigid 
narrow tube. 

The distance which separated the fundus from the left diaphragmatic sae was un- 
usually large. The rest of the stomach was normal, as was the duodenum. 

Operation.—On Oct. 9, 1946, ecardioesophagectomy, splenectomy, and partial pancreatec- 
tomy (tail of pancreas) were done. Transpleural esophagogastric anastomosis was made. 
Anesthesia used was cyclopropane and ether. 

Anatomicopathologic Examination.—Cardioesophageal carcinoma with metastasis to 
regional lvmph nodes was found and carcinomatous peritonitis and ca:cinomatous peri- 
pancreatitis. 

Histologic Type.—The carcinoma was for the most part solidum with a few areas of 
scirrhous glands, 

Postoperative Course——In spite of the severity of the intervention, the postoperative 
period was uneventful; the patient was discharged in good condition _on the twenty-second day. 

Follow-U p.—Three months later cachexia with liver metastasis was present. 


Comment.—This was a patient of 55 years with a cardioesophageal car- 


cinoma for which there was performed a cardioesophagectomy, splenectomy, and 


partial pancreatectomy (tail of the pancreas) by the transthoracic route. 

Examination of the resected specimen revealed that it was a very advanced 
carcinoma which infiltrated the neighboring organs, producing a carcinomatous 
pertpancreatitis and carcinomatous peritonitis with lymph node metastasis 
located around the cardia and lesser curvature of the stomach. The upper limit 
of the tumor extended to 1.5 em. from the esophageal edge of the specimen. 
The lower limit was 2 em. from the line of the lower edge of the specimen. 

This was an unfavorable case for a radical operation which was proved by 
the presence of liver metastasis and cachexia three months after operation. 


COMMENTS 


The critical analysis of the statistics whieh we have presented permits us 
to arrive at certain conclusions which we consider of interest, since they enable 
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us to adopt different attitudes in the future, as compared with the present, in 
relation with certain aspects of cancers of the cardia and distal portion of the 
esophagus. 

1. There is evidence in our studies, in the first place, of the advanced stage 
of these cancers in all the patients at the time of consultation, as revealed by 
the low percentage of resectability obtained, just about 25 per cent. In addi- 
tion, the resected specimens show that in 100 per cent of them, the regional 
lymph nodes show imvasion by the cancer, that is to say, that the cancer has 
spread beyond the region of origin in all cases. In our entire experience with 
gastric cancer, at different locations, regional node metastasis reaches a total 
of 75 per cent. 

The remedy for this situation is for the most part educational, not only of 
the public, but especially of the medical profession in whom the idea is pre- 
dominant that ‘cancers in this location are for that very reason incurable. In 
reality, it is not the patients who ignore the initial symptoms without attention 
to them, for the nature of them, especially the dysphagia, causes them to consult 
a doctor for their relief. It is then, in general, the medical practitioner who is 
responsible in the most part for the lost time. 

2. A point of extraordinary importance, which should be stressed, is that 
which refers to the primary route of the first exploration of these cancers, once 
the diagnosis is determined, and the exact location of them (fluoroscopy and 
radiography, esophagoscopy and biopsy). 

Up to the present time, and agreeing with the opinion of the majority of 
surgeons who know the subject, we have carried out the first exploration by 
thoracotomy, usually by resection of the ninth rib from the base itself to its 
cubit, adding, in some eases, the section of the eighth and tenth ribs at the level 
of the spinal museles. The thoracic abdominal region of exploration, once the 
diaphragm is sectioned, has been sufficient ; the operation is not possible in cases 
of advanced gastric cancer. The simple transthoracic diaphragmatic exploration 
was followed by immediate death (up to thirty days postoperatively) in 23.8 
per cent. On the other hand, the mortality from exploratory laparotomy, in 
general, in cases of gastric cancer has been in our experience only 7.3 per cent. 

In addition, the anatomicopathologie study of the specimens removed has 
led us to believe that in 100 per cent of the patients, the lymph nodes containing 
metastatic cancer were limited to the perigastrie group (see Table X). 

We found in eases of resection that the greatest difficulty was encountered 
on the gastric side. 

These considerations make us believe, exactly as Garlock, that the cardio- 


esophageal cancers should be explored first through the abdomen, for the purpose 


of determining their operability. In case it is judged resectable, the procedure 
should be continued through the laparotomy incision toward the thorax (eight 
or nine degrees), actually practicing a phrenothoracie laparotomy. In agree- 
ment with that author, the facility for,completing the radical operation is 
greater with this route than through the thorax and the sectioned diaphragm. 

3. The invasion of the esophageal tumor takes place in a peculiar manner, 
the macroscopic delimitation process being difficult. In some of our specimens, 
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we could prove that the neoplasia penetrated into the mucosa and submucosa 
in irregular vertical prolongations. The difficulty in palpating the limit of the 
tumor is shown in our statistics, as in 9 of 14 resections, the cancer invaded up 
to the limit of the esophageal section, and from there, from what we have ob- 
served, there was frequency of recurrence in the anastomotic stoma. 

One, therefore, has to be extraordinarily cautious in order to determine the 
exact level for surgical section of the esophagus and, furthermore, we believe 
that before starting the anastomosis, the surgeon should wait for the pathologie 
report of a frozen section for the study of the esophageal and gastric sections. 

4. The high mortality rate in our resections is due in greater part to 
dehiscence of the sutures at the level of the gastroesophageal or jejunoesopha- 
geal anastomosis. 

The reason for this we can find in the aforementioned: The anastomosis has 
been made directly on the neoplasia in several of the operative cases, and it is 
assumed that the healing under such circumstances is defective or impossible. 

The technique used by us in joining the stomach and the esophagus is the 
following : 

(a) Fine silk Halsted sutures in the posterior part joining the 
gastric seromuscular layers with the esophageal muscularis layer 

(b) Continuous catgut chromic 00 sutures, with atraumatic needle, 
which will include all of the gastric and esophageal layers in the pos- 
terior part 

(ec) The same method in the anterior circumference of the anas- 
tomosis 

(d) Fine silk Lembert sutures, for reinforcement, in all the cir- 
cumference of the anastomosis 

(e) Fixation of the suspended stomach in the thorax at the edge 
of the diaphragm 

(f) Levine tube for five or six days, passed above the anastomosis 

(g) Underwater drainage of the left thoracic cavity 

We have tried not to submit the anastomosis to any sort of tension. It is 
possible that what Carter and his associates* say is correct, that the important 
point of the anastomosis is the fixation of the stomach and the esophagus by 
means of the separate fine silk sutures which fix these organs in the diaphragm 
and the spinal column (intervertebral a*jacent discs) with the purpose of 
eliminating the tension on the suture lines. 

We do not wish to stress in particular, in this review, the importance cf the 
operative preparation, the postoperative care, the means to avoid operative shock 
(plasma therapy, blood transfusion), the avoidance of infection (sulfa drugs 
and penicillin given in sufficient doses before and after the operation), and anes- 
thesia, especially by tracheal intubation. 

It is these and other well-known points which have been insisted upon and 
are insisted upon every day in such a way that, in relation to them, precise 
standards have been obtained by those who dedicate themselves to this type of 
surgery. 


*Carter, Stevenson, and Abbott: SurRGrErRy 8: 587, 1940. 





SUBTOTAL ESOPHAGECTOMY AND ESOPHAGOGASTROSTOMY FOR 
HIGH INTRATHORACIC ESOPHAGEAL LESIONS 


MicHareu E, DeBaxkey, M.D., anp ALTON OCHSNER, M.D., New Or.EANS, La. 


(From the Departments of Surgery, Tulane University School of Medicine and the Ochnsner 
Clinic, and Charity Hospital of Louisiana) 


ag: more than ten years has elapsed since Churchill, in a presentation of 
his own experience with surgery of the esophagus, pointed out how limited 
and unsuccessful were even the boldest pioneering efforts which had been made 
in this field of surgical endeavor up to that time. Since then, however, truly 
gratifying progress has been made in this area of surgery, particularly in the 
surgical management of malignant lesions of the esophagus. 

By 1941, when this subject was reviewed by us, a satisfactory method of 
dealing with lesions of the lower third of the esophagus and cardia had become 
well developed. The procedure consisted essentially of extirpation of the in- 
volved area, with restoration of the continuity of the alimentary tract by intra- 
thoracic esophagogastrostomy. Since then Garlock and Sweet have demon- 
strated that the stomach can be adequately mobilized to permit the application 
of this procedure to lesions higher in the esophagus. This important develop- 
ment now obviates the need for employing the unsatisfactory Torek operation 
and the tedious and usually disappointing multi-staged antethoracie esophago- 
plasties. Thus, it is now possible to employ a safe and satisfactory surgical 
procedure with immediate restoration of function for lesions involving almost 
all levels of the intrathoracic esophagus. 

This report is concerned with our personal experiences with this procedure 
as it is applied to lesions of the upper portions of the intrathoracic esophagus 
and with certain technical aspects of the operation. ‘ 


REPORT OF CASES 


Case 1.—R. R. B., a 32-year-old white man, was admitted to the Foundation Hospital, 
New Orleans, La., on Feb. 25, 1947, because of difficulty in swallowing, which began at 
the age of 2 years, following the ingestion of a solution of lye. A gastrostomy had been 
performed for feeding purposes on two occasions; first, immediately after the accident and 
again at the age of 12 years. He has always had to eat soft foods and well-ground meat. 
Esophagoscopies and dilatations had to be done periodically since the accident (107 times) 
because food would become lodged in the esophagus, but in recent years the dilatations 
became progressively less effective. 

Physical examination revealed a white man of slight build but in moderately good 
general condition. The temperature and pulse rate were normal; the blood pressure was 
120 mm. Hg systolic and 70 mm. Hg diastolic. There were no significant findings except 
for the presence of an upper abdominal scar in the midline, a mastoid sear on the right 
side, and an uncomplicated pilonidal sinus. Laboratory studies of the urine, blood, and 
feces showed no abnormalities. 

Roentgenographic examination of the esophagus following ingestion of barium re- 
vealed the presence of a smooth narrowing of the esophagus over about 8 em. of its length 
extending from the superior end of the sternum to the seventh thoracic vertebra (Fig. 1). 
Most pronounced narrowing was just above the level of the superior margin of the aortic 
arch. The diameter of the lumen measured about 5 mm. 
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Esophagoscopy revealed a tendency of some scarring of the pharynx with a glazed 
smooth appearance of the mucous membrane; there was a good opening and normal move- 
ment of the pharyngeal musculature. At the level of the suprasternal notch a stricture 
was encountered which could be expanded to about 4 to 5 mm. in diameter. This was due 
to a dense, fibrous tissue scar which could not be safely dilated. 

On March 6, 1947, a subtotal esophagectomy with esophagogastrostomy was per- 
formed. Under intratracheal ether-oxygen anesthesia and with the patient in the right 
lateral position an incision was made over the seventh rib on the left side from the para- 
vertebral line posteriorly to the parasternal line anteriorly and extended upward pos- 
teriorly and paravertebrally to the fifth rib. The incision was carried down through the 
skin, subcutaneous tissue, and musculature to the seventh rib, which was then resected 
subperiosteally. The fifth and sixth ribs were sectioned subperiosteally and paraverte- 
brally. The chest was entered through the bed of the seventh rib. The lung was mobilized 


Fig. 1 (Case 1).—Preoperative roentgenogram of esophagus following ingestion of barium show- 
ing stricture of esophagus extending just above jugular notch to seventh thoracic vertebra. 


forward and the mediastinal pleura was opened below the aortic arch and then above this 
structure behind the subclavian artery to expose the esophagus. Both in the region just 
above and in the region just behind the aortic arch the esophagus was surrounded by much 
dense fibrous tissue which made its mobilization extremely difficult. The stricture was 
high up in the esophagus above the aortic arch but it was believed that there was suffi- 


cient normal esophagus above the stricture to permit anastomosis to the stomach. This 


actually consisted of about 4 cm. of the esophagus after it entered the thoracic cavity. 
The remaining portion of the esophagus in the chest was completely mobilized from its 
bed after the vagus nerve and thoracic duct had been carefully drawn out of the way to 
prevent injury. Several esophageal arterial branches of the aorta were isolated and 
ligated. After the phrenic nerve had been crushed, the diaphragm was opened by a radial 
incision from the hiatus to its peripheral margins and the peritoneal cavity entered. In 
the effort to mobilize the stomach it was found that its anterior wall near the pylorus was 
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intimately attached to the abdominal wall. In order to permit visual dissection of this 
region better exposure was required and for this reason the thoracic incision was converted 
into a thoracicoabdominal approach by extending the anterior end of the incision in the 
thoracic wall obliquely across the sixth costal cartilage into the abdomen and downward 
paramedially almost to the umbilicus. The stomach was completely mobilized by dividing 
the vasa brevia, the left gastric and left gastroepiploic vessels, and the gastrolienal, gas- 
trocolic, and gastrohepatic ligaments; the right gastric and right gastroepiploie arteries 
were carefully protected from injury. Adhesions between the anterior wall of the stomach 
and the abdominal wall, as a result of the former gastrostomy, were carefully freed with- 
out injury to the gastric wall. The pylorus was further mobilized in order to permit 
almost complete mobilization of the stomach into the chest. Small Payr clamps were then 
placed across the esophagus at the cardiac level and the esophagus was severed between 
them. The gastric stump was closed by two layers of atraumatie chromic catgut sutures. 
The proximal end of the esophagus was then drawn out from behind the aortie arch and 
the stomach pulled up into the chest. The fundus of the stomach was tacked to the 
pleura at the apex of the chest with several interrupted sutures. 

The esophagus was then anastomosed to the anterior wall of the stomach near the 
sardia with two rows of interrupted quilting cotton sutures, mattress sutures being used 
for the outer seromuscular layer and simple interrupted sutures for the inner mucosal 
layer. Although the esophagus was severed just above the stricture, the opening in the 
proximal end appeared still somewhat narrowed. It was believed, however, that the 
esophagus could not be severed at a higher level and still permit performance of the 
anastomosis, but a larger stoma was considered desirable and this was achieved by in- 
cising the esophagus upward on one side, as shown in Fig. 11. 

The stomach was then fixed along its greater curvature to the pleura of the posterior 
thoracic wall by a row of interrupted quilting cotton sutures. After completion of the 
esophagogastrostomy, the nasal tube connected to suction, which had been previously 
passed down the esophagus to the point of obstruction, was passed through the anastomotic 
opening into the stomach. The incision in the thoracic wall and abdomen was then closed 
in layers with interrupted cotton sutures throughout. Before the thoracic wall was closed, 
a thoracotomy tube was inserted through the eighth intercostal space. 

The patient was under the anesthetic for approximately six hours, but during the 
entire time the blood pressure remained well stabilized at a normal level, the systolic 
ranging between 120 and 130 mm. Hg and the diastolic between 70 and 80 mm. Hg; the 
pulse rate varied. from 120 at the beginning of the operation to 80 at the end. During the 
operation he received 2,500 ¢.c. of whole blood. 

Pathologic examination of the specimen showed chronic inflammation and fibrous 
stricture of the esophagus involving a distance of about 5.5 em., which was densely sclerotic 
and searred. The diameter of the lumen in the stricture at its most narrowed point was 
about 4 mmr. 

The postoperative course was uneventful except for the development of partial 
atelectasis of the right lung on the second day. This was adequately treated early and 
by the fifth postoperative day the temperature became normal and remained normal 
thereafter. The patient began taking liquids on the second day, a soft diet on the fourth, 
and a full diet on the sixth postoperative day. Penicillin therapy, which was started on 
the day before operation, was discontinued on the sixth postoperative day. On the eighth 
postoperative day the sutures were removed, the wound had completely healed, and the 
patient was feeling well and was up and about. He was permitted to leave the hospital 
on March 18, 1947, the twelfth postoperative day. 

Fluoroscopic examination of the esophagus and stomach following ingestion of barium 
showed a well-functioning stoma with no obstruction to the passage of barium (Fig. 2). 

On March 28, 1947, esophagoscopy was performed* in Phoenix, Ariz. After the 


piriform sinus had been anesthetized with 2 per cent pontocaine, the esophagoscope was 


*By Dr. Thomas H. Bates, who was kind enough to send us the description of his 
examination. 
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Fig. 2 (Case 1).—Postoperative roentgenogram after ingestion of barium showing esophagus 
and stomach with anastomosis a few centimeters above the jugular notch. 


Fig. 3 (Case 1).—Roentgenogram following ingestion of barium taken almost four months 
in almost vertical position. The 


after operation showing esophagus, stomach, and duodenum in < 
flow of barium observed fluoroscopically revealed well-functioning anastomosis with no ob- 
struction to inlet or outlet of stomach. 


Fig. 4 (Case 2).—Preoperative roentgenogram of esophagus following ingestion of barium 


showing irregular constriction in middle third of esophagus. 
Fig. 5 (Case 2).—Roentgenogram of esophagus and stomach following ingestion of 


barium, taken on eleventh postoperative day, showing level 
of the jugular notch. 


well-functioning stoma about the 
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thrust through the right sinus. Considerable spasm of the cricopharyngeus muscle was 
encountered. About 16 cm. from the alveolar ridge the line of anastomosis was encoun- 
tered. There was no edema at this point. The lumen accepted the scope with ease. The 
upper portion of the stomach appeared normal. The stoma between the esophagus and 
the cardiac end of the stomach lying at the level of the lower cervical portion of the 
esophagus appeared to be well functioning. 

On May 13, 1947, the patient was doing very well. The only complaint he had was 
that when he swallowed ‘‘it splashes.’’ After the patient arrived in Phoenix, he had 
some dysphagia but this relieved itself in about one week’s time. He used some belladonna. 

The patient returned to the hospital on June 23, 1947, almost four months after the 
operation, complaining of some digestive disturbances and occasional vomiting, but no 
difficulty in swallowing. Fluoroscopic examination of the esophagus and stomach follow- 
ing ingestion of barium was reported as follows: The esophagogastric anastomosis was 
a little above the level of the suprasternal notch and functioned very satisfactorily. There 
was no obstruction at the outlet of the stomach and the duodenum filled immediately 
(Fig. 3). 

It was evident that the vague digestive disturbances and occasional vomiting were 
not caused by mechanical obstruction to the passage of food either into or out of the 
stomach, at least in the vertical position. Closer questioning of the patient revealed the 
fact that the essential disturbance was regurgitation of gastric contents upon lying down. 
This disurbance was considerably relieved by remaining in the vertical position for some 
time after eating or lying down with the head elevated. 


Similar disturbances in digestive function and gastrointestinal motility were 
observed by Churchill and Sweet in some of their patients upon whom esophago- 
gastric anastomosis had been performed. They found evidence of diminished or 
absent gastric motility and hypertonicity of the pylorus, confirming their belief 


that this was due to an imbalanee of the neurogenic influences as a consequence 
of division of the vagus nerves. 


Case 2.—J. G., a 77-year-old Negro man, was admitted to Charity Hospital in New 
Orleans on March 14, 1947, complaining of substernal pain and progressive dysphagia of 
four months’ duration. The patient had lost a considerable amount of weight but was 
unable to say how much. He also complained of transient diplopia and scotomas and some 
dyspnea and dizziness for the previous three or four years during which he had been 
treated for hypertension by a local physician. Past history, social history, and family 
history were not significant. 

Physical examination revealed an elderly Negro man, somewhat undernourished but 
otherwise in fairly good general condition and with no observable gross abnormalities. 
Temperature was normal, pulse rate 88, respiratory rate 24, blood pressure 210 mm. Hg 
systolic and 110 mm. Hg diastolic. Laboratory findings were as follows: Klein reaction 
negative; red blood cell count 4,600,000; hemoglobin 10.6 Gm.; hematocrit 36 per cent; 
white blood cell count 6,840, with 67 per cent polymorphonuclear cells; urinalysis, no ab- 
normalities; blood urea nitrogen 26.1 mg. per cent; blood chloride 654 meq. per liter. 

Roentgenographic studies showed an irregular constriction of the middle third of 
the esophagus extending from about the fifth to the ninth thoracic vertebra (Fig. 4). 
Esophagoscopy showed a friable granular mass projecting into the lumen of the esophagus 
beginning about 25.5 em. from the upper incisor teeth; it appeared annular, bled easily 
on manipulation, and had the gross appearance of a malignant lesion. The biopsy speci- 
men taken at this examination was reported as epidermoid carcinoma, grade II. 

On April 19, 1947, after the patient was considered adequately prepared, operation 
was performed. Under intratracheal ether-oxygen anesthesia and with the patient lying 
in the right lateral position, an incision was made over the left sixth rib posteriorly where 
it was extended upward to the level of the fourth rib. The sixth rib was resected sub- 
periosteally and the fifth rib divided posteriorly. The pleural cavity was entered through 
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the bed of the sixth rib. The lung was gently retracted forward and the mediastinal 
pleura opened to expose the esophagus. By careful sharp and blunt dissection the 
esophagus was mobilized from its bed in the mediastinum below the aortic arch. As was 
indicated by the roentgenogram, the tumor was found to involve the middle third of the 
esophagus from about the junction of the eighth and ninth thoracic vertebrae below to 
the upper surface of the aortic arch above. The entire esophagus including several ad- 
jacent firm lymph nodes at this level was freed from its attachments and the esophageal 


Fig. 6 (Case 2).—Photograph of patient taken approximately ten days postoperatively. 


vessels were ligated and sectioned. Further mobilization of the esophagus above the level 
was then carried out after the mediastinal pleura had been opened above the aortic arch 
behind the left subclavian artery. After the phrenic nerve had been crushed, a radial 
incision was made in the diaphragm and the peritoneal cavity entered. The stomach was 
mobilized by division of its vascular and ligamentous attachments as described in Case 1, 
‘are being taken to preserve the right gastric and right gastroepiploic arteries. In order 
to provide better exposure for thorough mobilization of the stomach it was considered 
desirable to extend the anterior end of the incision in the thoracic wall across the costal 
vartilage and through the rectus sheath paramedially into the peritoneal cavity. The 
esophagus was divided between clamps at the cardioesophageal junction and the distal 
stump closed with two layers of interrupted sutures, 
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The proximal end of the severed esophagus was then covered with a rubber tampon 
and tied securely; the esophagus was brought out from under the aortie arch, through the 
opening in the mediastinal pleura above the aorta, and behind the left subclavian artery. 
The stomach was then brought up into the chest and the fundus attached to the pleura 
at the dome with several interrupted sutures. The esophagogastric anastomosis was then 
performed, as described in Case 1 and shown in Fig. 11. This type of anastomosis pro- 
vided an L-shaped opening between the esophagus and the stomach and thus increased the 
size of the stoma. The stomach was then attached along its greater curvature to the 
pleura of the posterior thoracic wall with a row of interrupted sutures. The diaphragm 
was closed around the stomach just above the pylorus. The incisions in the thoracic wall 
and peritoneal cavity were closed in layers with interrupted cotton sutures after a catheter 
had been placed in the pleural cavity through the ninth interspace in the posterior 
axillary line. 

The operation, which required about five hours, was well tolerated by the patient. 
He received 1,500 ¢.c. of whole blood during the course of the operation. Except for 
slight dyspnea, which disappeared by the sixth postoperative day, the postoperative course 
was uneventful. Penicillin, which was started the day before operation, was continued 
until the fifth postoperative day. The thoracotomy tube was removed on the fourth day. 

On the fifth postoperative day the patient was eating a full diet. The sutures were 
removed on the eighth postoperative day; the wound had completely healed and the 
patient was up and about in the ward (Fig. 6). The subsequent course continued satis- 
factorily and he was discharged from the hospital on May 14, 1947. At the last follow-up 
examination in February, 1948, approximately ten months after operation, the patient was 
found to be in good condition with no complaints and no evidence of recurrence. 

On April 30, 1947, the eleventh postoperative day, fluoroscopic examination of the 
esophagus and stomach following ingestion of barium showed a normally functioning stoma 
with no evidence of obstruction to the passage of barium (Fig. 5). 

The pathologic report of the specimen removed was epidermoid carcinoma grade II, 
with extension into the muscularis, but no invasion of the outer layers. 


TECHNICAL CONSIDERATIONS 


It has now been established that lesions involving the upper portions of the 
intrathoracic esophagus and producing permanent functional disturbances can 
be successfully attacked surgically with restoration of normal function. This is 
achieved by resection of all but a sufficient segment of normal esophagus above 
the lesion to permit primary anastomosis to the mobilized stomach. The feasi- 
bility of this procedure, which was first demonstrated by Garlock and Sweet, 
permitting anastomosis at the highest level in the chest, is illustrated by the two 
cases reported in this paper, in one of which the lesion was benign and in the 
other malignant. The procedure, however, is not simple as presently performed 
and there are certain technical considerations of the operation that deserve 
comment. 

Perhaps the most difficult feature of the operation is the performance of 
esophagogastrie anastomosis at such a high level in the chest. If the incision in 
the thoracic wall is made sufficiently high to facilitate this procedure, difficulty 
will be encountered in adequately mobilizing the stomach, whereas if the incision 
is made low enough in the chest to facilitate the latter procedure, the former 
becomes difficult. For these reasons a proper surgical approach to the problem 
is important. To solve this problem, Garlock opened the chest through the 
sixth or seventh interspace and then divided the fourth to the eighth or fifth to 
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the ninth ribs posteriorly to form a T-shaped incision in the thoracic wall.” ° 
Clark used a somewhat similar approach in his case but entered through the bed 
of the subperiosteally resected seventh rib- and Sweet achieved this purpose by 
entering the chest through the bed of the eighth rib and then dividing the 
seventh, sixth, fifth, and fourth ribs paravertebrally. An essentially similar 
approach was used by Adams in his ease. 

These approaches appeared rather extensive to us and we therefore attacked 
the problem somewhat differently. In the first case the chest was entered 
through the bed of the left seventh rib and the sixth and fifth ribs were divided 
paravertebrally. In the second case the chest was entered through the bed of 
the left sixth rib and the fifth rib was divided paravertebrally. Neither of these 
approaches proved completely satisfactory for in both in order to provide ade- 
quate exposure for mobilization of the stomach it was found desirable to extend 
the incision across the costal arch anteriorly into the abdomen. Extension of the 
thoracic incision across the costal arch into the abdomen to produce a combined 
thoracicoabdominal approach affords excellent exposure to the lower segment of 
the esophagus and to the stomach. Like others” * * 1% 11» 14 21 we have often 
found it useful for lesions in this area, and Carter recently, in a comprehensive 
historical and technical consideration of this approach, also proposed it for 
splenectomy. Although it was well tolerated in both of our reported eases, it 
obviously increases the time and magnitude of the operation. For this reason 
and because it is probably unnecessary in most cases of high esophageal lesions, 
we believe that it should be avoided unless there are special reasons for its use. 
It was found necessary in the first case because of the adhesions from the low 
placement, near the pylorus, of the old gastrostomy and in the second because 
of the more highly placed incision in the thoracic wall. Although this latter 
factor made the esophagogastric anastomosis easier to perform in the second 
patient than in the first, it was still done with difficulty. 

Ideally, the incision should permit adequate exposure low in the chest in 
order to facilitate mobilization of the stomach and high in the chest to provide 
ready access to the esophagogastric anastomosis but with a minimum of opera- 
tive trauma. It is possible that these desiderata may be better met by an in- 
cision in the left thoracic wall which begins paravertebrally over the fourth rib, 
extends caudad to the seventh rib, and then curves anteriorly to follow the 
seventh rib to its eostochondral junction. The pleural cavity could then be 
entered through the bed of the subperiosteally resected seventh or eighth ribs. 
After it had been determined that the lesion was resectable, especially in malig- 
nant cases, and the esophagus freed from its bed, the stomach could be mobilized 
through the diaphragm, brought up into the chest, and the diaphragm closed 
around it. The remainder of the operation, that is, the esophagogastrie anas- 
tomosis, could then be done through a higher level by mobilization of the upper 
flap of the incision in the thoracie wall and entrance into the pleural cavity 
threugh the bed of the subperiosteally resected fourth rib. In this way only one 
incision is made in the soft parts of the thoracic wall with provision for two levels 
of exposure. It thus meets the requirements for adequate exposure for two essen- 
tial features of the procedure, mobilization of the stomach and esophagus and 
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performance of the high esophagogastric anastomosis, while at the same time 
avoiding extensive operative trauma. For these reasons we believe that this 
proposed approach has much to recommend it and are looking forward to trying 
it at the next opportunity. 
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Fig. 7.—Drawing made from Case 2 showing exposure and mobilization of esophagus. 
The mediastinal pleura has been opened from the aortic arch to the hiatus. The esophagus 
has been mobilized from its bed by careful sharp and blunt dissection and the esophageal 
vessels have been divided between ligatures. The lower portion of the tumor beneath the 
aortic arch has been exposed and freed. The mediastinal pleura is then opened above the 
aortic arch and behind the left subclavian artery (inset) and the remaining portion of the 
esophagus including the tumor is mobilized by working from above and below the arch. 


After the pleural cavity has been entered, the next step is exposure and 
mobilization of the esophagus. This is done by gentle retraction of the lung 
forward and opening of the mediastinal pleura from the aortic arch to the 
hiatus. By careful blunt and sharp dissection the esophagus is mobilized from 
its bed in the mediastinum at this level (Fig. 7). The esophageal vessels from 
the aorta and bronchial arteries are carefully ligated and divided. Considerable 
care must be exercised in freeing that portion of the esophagus behind the 
aortie arch for in both benign (Case 1) and malignant (Case 2) lesions, the 
esophagus tends to be closely adhered to its surrounding structures. In fact 
the dissection is usually easier in the latter if the lesion is resectable because a 
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cleavage plane is more readily identified, whereas in the former the esophagus 
is usually surrounded by much dense scar tissue. The esophagus above the 
aortic arch is exposed through an opening in the mediastinal pleura behind the 
left subclavian artery (Fig. 7). This permits dissection of the esophagus behind 
the aortic arch to be carried out from above and below. Care should be exer- 
cised to avoid injury to the thoracic duct in this region. 
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Fig. 8.—Vrawing made from Case 2 showing mobilization of the stomach. After the 
phrenic nerve has been crushed, the diaphragm is incised radially from the hiatus to its costal 
attachment and the stomach is mobilized by dividing the gastrolienal, gastrocolic, and gastro- 
hepatic ligaments. The stomach is then divided between clamps at the esophagogastric junc- 
tion and the gastric stump closed by two layers of fine atraumatic catgut sutures and an in- 
verting layer of interrupted quilting cotton sutures. 


After the esophagus has been completely freed from its bed, the next step 
in the procedure is mobilization of the stomach (Figs. 8 and 9). After the 
phrenic nerve has been crushed to provide immobility of the diaphragm, the 
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peritoneal cavity is entered through a radial incision in the diaphragm from 
the hiatus to its costal attachment. The stomach is mobilized by section of the 
gastrolienal, gastrocolic, and gastrohepatiec ligaments and the vessels contained 
in them, care being taken to preserve the vascular arches along the greater and 
lesser curvatures. Division of the left gastric artery close to its origin, as 
recommended by Sweet, is preferred to division of its branches as proposed by 
Garlock. The remaining blood supply to the stomach arises from the right 
gastric and right gastroepiploic arteries and had proved adequate (Fig. 9). 
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Fig. 9.—Diagrammatic drawing of blood supply of stomach showing vessels that must 
be ligated in mobilization of the stomach. The only remaining blood supply of the stomach 
arises from the right gastric and right gastroepiploic arteries (shown in black). 


Obviously, this step in the operation, mobilization of the stomach, should be 
done gently and with a minimum of manipulative trauma in order to avoid 
injury er compromise of the intramural vascular integrity of the stomach. This 
is particularly important in freeing an adherent stomach to the abdominal wall 
as a result of a pre-existing gastrostomy (Case 1). 

The stomach is then divided between clamps at the esophagogastrie junction 
and the distal stump closed by two layers of fine atraumatie chromic catgut 
sutures and inverted by a layer of interrupted quilting cotton mattress sutures. 
The proximal end of the severed esophagus is covered with a rubber tampon and 
tied securely. The esophagus is brought out from under the aortie arch and 
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to the left and above the aorta through the opening in the mediastinal pleura 
behind the left subclavian artery (Fig. 10). The stomach is brought up into 
the pleural cavity and attached to the pleura at the dome and along the para- 
vertebral gutter with interrupted quilting cotton sutures. In one of our eases 
(Case 1), in order to permit the cardia of the stomach to be brought up to the 
apex of the chest without tension, it was found desirable to mobilize the pylorus 
and first portion of the duodenum by incision of the peritoneal covering along 
their lateral margins as suggested by Phemister. 
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Fig. 10.—Drawing made from Case 2 showing the completely free seiehagus being drawn 
out from under the aortic arch and to the ieft of the aorta through the opening in the 
mediastinal pleura behind the left subclavian artery. The stomach is then brought up into 
the pleural cavity for performance of the esophagogastric anastomosis. 

The next step in the operation is performance of the esophagogastrie anas- 
tomosis. This is accomplished by a two-layer row of interrupted cotton sutures, 
the outer layer being of a mattress type, as shown in Fig. 11. This method of 
anastomosis differs somewhat from those previously described and we believe 
has certain advantages, especially in some cases. For example, in our Case 1 
the highest level at which the esophagus could be divided and at the same time 
provide sufficient proximal length te permit the technica] performance of the 
anastomosis was immediately above the stricture. At this level, however, the 
esophagus was still somewhat narrowed and had the anastomosis been done with 
only the cross-sectional diameter of the esophagus the stoma would have been 
undesirably small. The problem was readily solved by incision of the esophagus 
longitudinally along its left lateral margin and performance of the anastomosis 
as shown in Fig. 11. This maneuver provided a much larger stoma. It is be- 
lieved also to be preferable to beveling the esophageal opening for this purpose 
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Fig. 11.—-Drawing showing technique of esophagogastrostomy performed in the cases 
reported. (a) The first posterior layer of interrupted mattress sutures of quilting cotton is 
placed between the posterior wall of the esophagus and the anterior wall of the stomach. This 
layer of sutures is carried upward for a short distance along the left lateral margin of the 
esorhagus. (b) The esophagus is divided just distal to the first posterior row of sutures and 
at right angles to ‘ts longitudinal axis and then incised longitudinally upward for a short dis- 
tance along its le ‘ateral margin paralleling the first posterior row of sutures. A comparable 
L-shaped opening is: the stomach is then made as shown by the dotted line. (c) Placement of 
second posterior row of simple interrupted sutures of quilting cotton for careful approximation 
of the mucosal edzes. (d) First anterior row of interrupted sutures to close opening, care being 
taken to place sutures so that knots are within the lumen as suggested by Churchill and Sweet. 
(e) Final anterior row of interrupted mattress sutures of quilting cotton. This type of anas- 
tomosis provides an L-shaped opening between the esophagus and stomach and thus increases 
the size of the stoma. 
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because it is less likely to compromise the intramural vascularity than the latter 
procedure. We have employed this method of anastomosis in all our cases 
during the past year, believing that by this means, that is, the provision of a 
relatively large stoma, the prevention of subsequent stricture formation can be 
better assured. This does not minimize the importance, however, of the gentle 
handling of the edges of the esophagus and stomach or the careful placement 
of the sutures, as emphasized by Churchill and Sweet, particularly with regard 
to the mucosal layers. 

After the completion of the esophagogastric anastomosis the stomach is 
attached to the parietal pleura posteriorly with interrupted sutures (Fig. 12). 
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Fig. 12.—-Drawing made from Case 2 showing relation of structures following completion 
of esophagogastric anastomosis. The stomach has been attached to the parietal pleura at the 
apex and along the paravertebral gutter. The diaphragm is closed by attachment of its edges 
around the stomach just above the pylorus and approximation of the remaining edges with 
interrupted cotton sutures. 
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The opening in the diaphragm is then closed first by attachment of its edges 
around the stomach just above the pylorus and then by approximation of the 
remaining edges anteriorly with interrupted cotton sutures. After a catheter 
has been inserted in the pleural cavity through one of the lower interspaces, the 
lung is expanded and the thoracic wall closed in layers with interrupted cotton 
sutures. 










PREOPERATIVE AND POSTOPERATIVE MANAGEMENT 






The preoperative preparation of these patients and their postoperative care 
require careful attention..* Half starved by their inability to swallow, these 
patients characteristically manifest obvious evidence of nutritional depletion 
with pronounced loss in weight, muscular weakness, vitamin deficiency, oral 
sepsis, and secondary anemia. Moreover, in malignant cases they are often 
elderly individuals with diminished cardiovascular reserve. For these reasons 
and because of the formidable nature of the surgical procedure, the preoperative 
preparation of these patients becomes particularly important. Since much 
emphasis has been placed upon these matters in the recent literature, their 
detailed discussion is considered unnecessary here. 









Except in patients with complete obstruction, the restorative program can 
be carried out adequately by the oral administration of a properly planned 
liquid diet having a high calorie and vitamin content. Depending upon the 
indications, this ean be supplemented by the parenteral administration of fluids, 
electrolytes, vitamins, and whole blood. Even in the presence of complete ob- 
struction, unless the patient isin an extremely depleted state, we prefer to rely 
upon parenteral therapy and to avoid the use of preliminary gastrostomy or 
jejunostomy for feeding purposes. Increasing experience in the management 
of these cases has strengthened our conviction that by these measures and par- 
ticularly with the ample use of blood transfusions’? both before and during the 
operation, most of these patients can be safely carried through the procedure. 
For these reasons and because of certain disadvantages associated with the 
procedure, we have become increasingly reluctant to employ preliminary 
gastrostomy or jejunostomy. 

















During the course of the operation, blood is administered in amounts suffi- 
cient to compensate for blood loss and to maintain proper hemodynamic fune- 
tion. This will vary depending upon the patient’s general condition, extent of 
operative trauma and manipulation, blood loss, and other factors. Thus, the 
amount of blood administered during the operation was 2,500 e.c. in Case 1 and 
1,500 ¢.c. in Case 2, although the patient was younger and in better general 
condition in the former case than in the latter. In both cases, however, the 
blood pressure and the pulse rate remained well stabilized during the entire 
operation, which lasted six hours in the first and five in the second ease. 

In order to empty the esophagus and stomach and minimize soiling, an 
intranasal gastric tube connected to a suction apparatus should be inserted 
prior to the operation, preferably into the stomach but, if this is not possible, 
to the level of the obstruction. It should be allowed to remain in place during 
the procedure, maintaining continuous suction; just before the stomach is 


























950 SURGERY 


severed from the esophagus, if the tube has been passed into the stomach, it 
should be drawn up until its lowest end is at the level of the site of anastomosis. 
After the anastomosis has been completed, the tube is passed through the stoma 
and into the stomach for use during the early postoperative period. 

Chemotherapy is administered systemically to control infection, penicillin 
heing the preferred agent. This is begun one or two days before the operation 
and continued postoperatively for four or five days until the temperature 
remains normal] for forty-eight hours. 

It appears desirable to administer oxygen during the first twenty-four hours 
after the operation. Parenteral fluids and blood are administered postopera- 
tively as required. The patient is allowed to drink fluids early. He ean usually 
take a soft diet by the third and a full diet by the fifth postoperative day. 
During this early period frequent small feedings have been found preferable 
to the usual dietary regimen. Both the character and schedule of the diet during 
this period should be adjustec to the individual patient’s tolerance. Early 
ambulation is considered desirable and most of these patients can be out of bed 
by the fifth postoperative day, unless there is some definite contraindication. 


SUMMARY : 


The two cases of subtotal esophagectomy and esophagogastrostomy for high 
intrathoracic lesions described in this communication illustrate the feasibility 
of the performance of esophagogastriec anastomosis as the highest level in the 
chest and demonstrate its applicability in both benign and malignant esophageal 
lesions. The superiority of this procedure over others which have been employed 
for such lesions lies in the fact that it provides immediate restoration of function. 

Certain technical aspects of the operation are discussed. It is suggested 
that further improvement in the operative approach is desirable in order to 
minimize trauma and facilitate the two essential features of the operation, 
mobilization of the stomach and performance of the esophagogastric anastomosis. 
An approach directed toward this objective is proposed. A method of anasto- 
mosis is described which is believed to have some advantages over those previ- 
ously employed, especially under certain conditions. Its purpose is to permit 
the formation of a larger stoma than that obtained by ordinary methods and 
thus provide greater assurance against the development of subsequent stricture. 
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THE TREATMENT OF CARCINOMA OF THE ESOPHAGUS AND 
CARDIAC END OF THE STOMACH BY SURGICAL 
EXTIRPATION 


Two HuNprRED THREE CASEs OF RESECTION 


RicHarp H. Sweet, M.D., Boston, MAss. 


(From the Surgical Services of the Massachusetts General Hospital and Palmer 
Memorial Hospital) 


ITH the exception of certain attempts to remove by local excision small 

lesions in the cervical segment and a few successful results follofving the 
use of the Torek operation in the thoracic portion, carcinoma of the esophagus 
has remained until recent years a relatively inaccessible disease. The first suc- 
cessful resection and esophagogastric anastomosis to be performed in this 
country was reported by Adams and Phemister in 1938.1. During the ensuing 
decade this operation has been modified and its utilization extended so that 
noW it can be applied in the treatment of carcinoma of the esophagus at all 
levels with the exception of the cervical segment, where an entirely different 
technique is required. Furthermore, the incidence of postoperative complica- 
tions has fallen appreciably and the postoperative mortality rate has reached 
an acceptable level. 

Success in this field of surgery depends upon the application of a detailed 
knowledge of anatomy and an understanding of the principles of physiology as 
they apply to the organs within the thoracic cavity. The esophagus traverses 
three important anatomic regions, the neck, the thorax, and the abdomen. In 
the neck and chest it lies in close contact with various important, even vital, 
structures such as the vagus nerves with their recurrent laryngeal branches, the 
great vessels of the carotid sheath, the aortic arch and descending aorta, the 
trachea, the left pulmonary artery, the left main bronchus the pericardium, the 
inferior pulmonary veins, the thoracic duct, and the azygos vein. Injuries to 
any of these structures during the operation are likely to be followed by serious 
inconvenience or troublesome physiologic disturbances if not by immediate or 
ultimate death. The esophagus furthermore must be handled with much greater 
eare and gentleness than any other portion of the gastrointestinal tract. It 
lacks a serous coat. Its musculature is largely longitudinal and does not hold 
sutures well. The long-established principle of avoiding tension on the suture 
line is therefore of pre-eminent importance in any anastomosis involving this 
organ. Its strictly segmental blood_supply must be considered in every resec- 
tion in order to avoid necrosis at the §uture line. It is wise never to perform 
an anastomosis more than 2 or 3 em.below the next highest vessel and in every 
case where the dissection has been ca¥rie@ to a level above the arch of the aorta, 
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the anastomosis must be made at or above the level of the arch beeause of the 
fact that the only remaining arterial supply is from the inferior thyroid arteries 
in the neck. Fig. 1 illustrates the blood supply of the esophagus. 

To these important observations must be added the fact that at least in 
some portions it is difficult if not impossible to carry out a wide removal of the 
growth and surrounding tissues. It is axiomatic in the surgery of carcinoma 
of any organ that in addition to the removal of a large portion of uninvolved 
tissue in all directions beyond the growth, it is necessary to excise en masse 
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Fig. 1.—Drawing showing the segmental origin and distribution of the principal, arterial 
blood supply to the esophagus. Several smaller vessels such as the branches from the peri- 
cardiophrenic and superior suprarenal arteries are.not shown. Note: The segment between the 
base of the neck and the superior surface of the aortic arch depends upon branches from the 
inferior thyroid arteries. 


with the growth-containing area as-many as possible of the regional lymph nodes 
to which metastases may be expected to go. In this respect the esophagus 
presents a peculiar and varied problem. The close proximity of the organ to 
important anatomic structures in the neck and superior mediastinum and in 
the region of the aortic arch and hilum of the lung makes it difficult if not im- 
possible to remove an adequate amount of periesophageal tissues and regional 
lymph nodes when the growth arises in any of these regions. From the level 
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of the hilum of the lung down to the cardia, however, it becomes increasingly 
possible to perform a satisfactory cancer operation with the removal of larger 
numbers of the regional nodes. These facts inevitably have a definite bearing 
upon the end results obtained after surgical extirpation. Reference to Fig. 2 
serves to illustrate the most important lymph node groups which are frequently 
invaded by metastases from carcinoma of the esophagus. 
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Fig. 2.—Marks show the most frequent sites of lymph node metastases from carcinoma of the 
esophagus. 
THE APPLICATION OF SURGERY IN THE TREATMENT OF CARCINOMA OF VARIOUS 
SEGMENTS OF THE ESOPHAGUS 


The technical problem presented by a carcinoma of the esophagus varies 
according to the region where the tumor lies. It is necessary, therefore, to give 
separate consideration to the various levels (Fig. 3). In the cervical segment 
the restoration of continuity after resection depends upon the substitution of 
a turned-in portion of skin for the excised portion of esophagus. This is accom- 
plished by the method described by Wookey.? In the thoracic segment, three 
different modifications of the operation of partial esophagectomy with primary 
esophagogastric anastomosis must be used, depending upon the location of the 
erowth. If the tumor lies in the upper fourth (or superior mediastinal seg- 
ment), a very difficult obstacle to be overcome is the passage of the mobilized 
stomach through the apex of the chest into the neck. A technique to accomplish 
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this has been developed very recently.* This involves performing an intracervi- 
cal esophagogastric anastomosis. When the growth involves the middle half 
of the thoracic segment of the esophagus, a high intrathoracic esophagogastric 
anastomosis must be made. Two modifications of this procedure are required, 
depending upon the relation of the tumor to the aortic arch. In some cases be- 
cause of the high location of the growth the anastomosis must be made above 
the arch. In others where the growth lies in the lower portion of the middle 
half, it is possible to make it just below the aortic arch. In the lower fourth of 
the thoracic segment and in the abdominal segment, a low intrathoracic anas- 
tomosis is performed. 
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Fig. 3.—Anatomic regions of the esophagus and cardiac end of the stomach illustrated to 
facilitate the understanding of the technical problems involved in the surgical management of 
carcinoma arising at various levels. 


Carcinoma of the Cervical Segment of the Esophagus.—The cervical seg- 
ment of the esophagus is short, extending from the hypopharynx to the level of 
the suprasternal notch. It lies directly behind the larynx and trachea. It is 
bounded laterally by the carotid sheath and its contents and the lobe of the 
thyroid gland on each side of the neck. It is crossed by the recurrent laryngeal 
nerves and the superior and inferior thyroid arteries. A large group of lymph 
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nodes lies in close apposition to it on each side. This group of nodes commu- 
nicates with other cervical nodes and with the nodes in the superior mediasti- 
num. It isa frequent occurrence to find a large number of these nodes involved 
in metastages from a carcinoma arising in this region. Thus a large portion 
of the careinomas of the cervical segment are inoperable or at least incurable 
when seen, for the first time by the surgeon. In the earlier more favorable 
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Fig. 4.—Drawing showing the principle of the Wookey operation for resection of_ the 
cervical segment of the esophagus with the substitution of a flap of skin from the neck to 
restore continuity. The base of the skin flap and the transplanted segment are shown dia- 
ag al Insert gives in black the region in the esophagus where this operation should 
e applied. 


cases the growth can be resected and the resulting defect bridged with a skin 
tube constructed from the skin of the neck. The operation described by 
Wookey? which makes this performance possible is brilliantly conceived. It is 
performed in two stages. The first consists in the resection of the cervical 
segment of the esophagus and the turning-in of a rectangular flap consisting 
of skin, subeutaneous fat, and platysma muscle. This flap is sutured to the 
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hypopharynx above and to the distal esophagus below, leaving a temporary 
lateral groove. At the second stage of the operation, which is performed 
several weeks later, the lateral groove is closed so as to restore completely the 
continuity of the esophagus (Fig. 4).. The immediate results of this operation 
are highly successful (Fig. 5). The patient is able to swallow without any 
functional difficulties and with no discomfort. It is a serious fault of the 
procedure, however, that it cannot be made to include a wide regional dissee- 
tion with the removal of the neighboring lymph nodes. The result of this 
drawback is that although from the standpoint of restoration of function it is 


cide SOE Ue acer nea (ANI sae mate” Bifmobesineds few 
weeks after completion of the second stage. 

nearly perfect, the operation is in the great majority of cases a failure as a 
method of cure. I have used it in seven cases with excellent immediate results. 
In each case, however, sometime from six months to a year after the operation 
a local recurrence or, more often, evidence of cervical lymph node metas- 
tases has been observed. With the exception of one patient who is still alive 
with extensive metastatic disease in the cervical lymph nodes, all have died 
(Fig. 6, A and B). This result, although not surprising, is a great disappoint- 
ment, but in view of the anatomic and technical aspects of the problem, it is 
difficult to conceive how a more favorable outcome could be insured. The use- 
fulness of the Wookey operation would seem, therefore;.to, be confined to the 
rare early case of carcinoma of the cervical segment with.a low-grade malig- 
naney. 
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Fig. 6 (Case L. R.).—A, Roentgenogram obtained ten months after successful completion 
of Wookey operation, showing first evidence of filling defect produced by recurrent or metastatic 

carcinoma in the adjacent region of the neck. 8B, Fifteen months after original operation, 

illustrating the complete obstruction which developed as a result of the recurrent disease. 
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Carcinoma of the Thoracie Segment.— 

Upper fourth—resection with primary intracervical esophagogastrostomy 
(Fig. 7): <A ecareinoma located in the upper fourth of the thoracic segment 
of the esophagus has until recently presented an insurmountable difficulty. It 
lies obviously too low for the use of the Wookey operation and too high for the 
performance of an intrathoracic esophagogastric anastmosis. Recently a new 
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Fig. 7.—Drawing showing the arrangement of the viscera after completion of the resec- 
tion of carcinoma of the superior mediastinal segment with an intracervical esophagogastric 
anastomosis. Insert shows the region in the esophagus which requires the use of this pro- 
cedure. Note: The anastomosis shown in dotted line is on the posterior surface of the fundus. 
The cut ends of the left clavicle and first rib are shown. 


procedure has been applied successfully in the resection of a carcinoma in this 
region. This operation, which is-performed in one stage, involves the making 
of two incisions. The first is the usual left thoracotomy incision through which 
the entire esophagus from the base of the neck to the cardia is dissected free 
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Fig. 8 (Case J. §.).—A, Carcinoma of the superior mediastinal segment of the esophagus. 
Preoperative roentgenogram showing the filling defect outlined by ingested barium. 8B, Post- 
operative roentgenofram showing the new location of the stomach with its fundus in the neck, 
the short proximal portion of the esophagus, and the anastomosis several centimeters above the 
level of the suprasternal notch. 
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and the stomach completely mobilized. The stomach is pulled up high in the 
chest and the thoracic incision is closed. The second part of the operation is 
performed through an anterior incision over the lower cervical and upper 
sternal regions. Through this incision the inner half of the left clavicle and 
a corresponding segment of the left first rib are resected. The pleural cavity 
is then entered, the fundus of the stomach is drawn up, and an esophagogastric 
anastomosis is performed within the neck above the level of the clavicle. <A 
detailed description of the procedure is reported elsewhere.*® 

The operation has been used in one case so far. It is subject to the limita- 
tion that it is not possible to perform a wide regional dissection in the region 
of the growth, but it offers promise of being the most effective method of pallia- 
tion in the treatment of the relatively few patients whose misfortune it is to 
have a carcinoma in this region (Fig. 8, A and B). 




















Fig. 9.—Drawing showing arrangement of the viscera after resection of a carcinoma of 
the anode portion of ie middle half of the thoracic segment of the esophagus with a “a 
aortic arch anastomosis. The stomach lies anterior to and to the left of the aortic arch. The 
anastomosis is made at the apex of the fundus of the stomach. | The closed-over cardia is shown, 
Insert shows the level of growth where this procedure is required. 
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Middle half—resection with primary high intrathoracic esophagogastros- 
tomy: The middle half of the esophagus comprises two regions, each with a 
different relation to the aortic arch. The first extends from the level of the 
superior margin of the aortic arch to a point several centimeters below its in- 
ferior margin. A growth in this portion of the esophagus lies at least in part 
behind the aortie arch and in such a ease it is necessary to carry the dissection 
above the level of the arch to make it possible to pull the esophagus up over 
the arch for the performance of a supra-aortie esophagogastric anastomosis high 
in the chest. Fig. 9 illustrates the anatomic relations in such a case and Fig. 
10, A and B shows the preoperative and postoperative roentgen-ray appearance 


in a patient who was operated upon for a carcinoma in this region. 





Fig. 10 (Case P. T.).—A, Carcinoma of the midthoracic segment of the esophagus extend- 
ing behind the aortic arch. Preoperative roentgenogram showing the appearance caused by the 
growth after ingestion of barium. B, Postoperative roentgenogram showing the stomach lying 
in the left hemithorax with the apex of the fundus in the dome of the pleural cavity above the 
level of the clavicle. The anastomosis lies at the level of the sternoclavicular articulation. 


The second region in the middle half of the thoracic segment of the esoph- 
agus extends from several centimeters below the inferior margin of the aortic 
arch to the level of the inferior pulmonary vein. In such a case, although a 
high esophagogastric anastomosis is required, there is enough normal esophagus 
below the aortie arch to make it possible to perform the anastomosis just below 
the arch (Fig. 11). If it is at all possible, it is wise to make the anastomosis 
at this level instead of above the arch because of the lower postoperative mor- 
tality (19 per cent as compared to 24 per cent® and the lower incidence of 
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postoperative complications. It is not to be assumed, however, that an anasto- 
mosis at the infraaortic arch level is easier to perform. It is actually often 
more difficult than the average supra-aortic anastomosis because of the limited 
space, bounded by the aortic arch above the hilum of the lung anteriorly, and 
the descending aorta posteriorly, in which the anastomosis must be made. 


iT i 





Fig. 11.—Drawing showing relations of the viscera after resection of a carcinoma of the 
lower portion of the midthoracic segment of the esophagus. In such a case a portion of the 
fundus is removed along with the cardia and the upper: portion of the lesser curvature which 
must be removed to excise the lymph nodes which lie in relation to the left gastric vessels. The 
anastomosis lies just below the aortic arch. Insert shows the location of a growth after re- 
moval of which the anastomosis can be made at this level. 


Fig. 12, A and B represents the preoperative and postoperative roentgenograms 
of a patient in whom the growth lay in the lower portion of the middle half 
of the thoracic segment. 

Lower fourth of the thoracic segment and the abdominal segment—resec- 
tion with primary low intrathoracic esophagogastrostomy (Fig. 13): A carei- 
noma in the lower fourth of the thoracic segment of the esophagus or in the rela- 
tively short abdominal segment lends itself to resection by the technique used 
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for carcinoma of the cardiac end of the stomach. In fact in a large proportion of 
the cases of carcinoma located in the lower end of the esophagus, the growth ac- 
tually invades the cardia as well. Of all cases of carcinoma at the cardia approx- 
imately 20 per cent are of this type, arising in the lower esophagus and invading 
the cardia. These tumors are of the squamous-cell variety. The remaining 80 
per cent of cases of carcinoma of the cardia invade the esophagus as well in the 





A. B. 


Fig. 12 (Case H. S.).—A, Carcinoma involving the lower portion of the middle half and a 
portion of the lower fourth of the thoracic segment of the esophagus. Preoperative roentgeno- 
Zram after ingestion of barium; large filling defect shown. 8B, Postoperative roentgenogram 
after the ingestion of barium, showing anastomosis just beneath the aortic arch. 


great majority of instances, although they are all primarily gastric in origin and 
adenocarcinomas histologically. From the standpoint of the operative technique 
it is unimportant to distinguish between these types of cases on the basis of the 
exact origin of the tumor. In all cases a transthoracic partial gastrectomy and 
esophagectomy followed by a low intrathoracic esophagogastric anastomosis are 
performed. (Fig. 13.) 

It has been suggested that the epidermoid lesions of purely esophageal 
origin ought to present a better prognosis when it comes to ultimate survival 
than the adenocarcinomatous lesions of gastric origin. A careful study of end 
results of two such groups failed to show any significant difference between the 
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three-year survival rates of both groups. Subsequent investigations based upon 
larger groups of cases will be made, but there is little to suggest at the present 
time that any difference is to be anticipated. 





Ke 


Fig. 13.—Drawing showing relations of the viscera after resection of a carcinoma of the 
tower fourth of the thoracic segment and the abdominal segment of the esophagus. The proximal 
esophagus is relatively long and a large segment of the stomach including the lesser curvature, 
cardia, and fundus has been resected. The anastomosis lies in the lower portion of the medias- 
tinum at or just below the level of the inferior pulmonary veins. Insert shows the location of 
the tumor in such a case. 


Fig. 14, A and B represents preoperative and postoperative roentgenograms 
in the case of a patient with carcinoma of the lower esophagus treated by resec- 
tion and low intrathoracic esophagogastrie anastomosis. 


TECHNIQUE OF THE OPERATION 
The technical details which must be observed in the surgical management 


of carcinoma of the esophagus have been described elsewhere?* and need 
not be repeated here. No important changes have been made excepting the 
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modification of the operation of resection with primary esophagogastric anasto- 
mosis which has been applied to the diffieult problem of carcinoma in the upper 


fourth of the thoracic segment.* 


POSTOPERATIVE COMPLICATIONS AND MORTALITY 


Since the advent of the antibiotics, the postoperative occurrence of infection 
which was formerly the most frequent complication has been practically elimin- 
ated. Furthermore, by exerting special precautions against the development of 
cardiac arrhythmias and the occurrence of congestive failure, considerable pro- 
gress has been made recently in reducing the incidence of cardiae complications 
which had become the most frequent after the elimination of the element of in- 
fection. A detailed report dealing with the incidence of postoperative compli- 
cations and the causes of death during the immediate postoperative period has 


6 


been made elsewhere. 





Fig. 14 (Case J. W.).—A, Carcinoma involving the lower fourth of the thoracic segment 
and the abdominal segment of the esophagus. Preoperative roentgenogram showing the out- 
line of the growth produced by the ingestion of barium. An unusually large polypoid tumor, 
histologically adenocarcinoma, arising in gastric mucosa within the lower esophagus. B, Post- 
operative roentgenogram after ingestion of barium, showing the esophagus and the distal por- 
tion of the stomach. The anastomosis is well demonstrated. 


MANAGEMENT OF THE CONVALESCENT PERIOD 


During the three years which have elapsed since the last detailed discussion 
of the postoperative care after esophagectomy was presented,’ certain 
changes have been made which make it worth while to outline the present-day 
routine. 
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Karly Postoperative Period.— 


Administration of antibiotics: After the completion of the anastomosis, 60 
«.c. Of a solution containing 100,000 units of penicillin and 1 Gm. of strepto- 
myein are instilled, one-half in the upper abdomen and the other half in the 
mediastinum and thoracic cavity. The administration of these agents is then 
continued by intramuscular injection during the first five days after operation 
or until any suspicion of infection has subsided. The dosage used at present is 
0.5 Gm. of streptomycin and 100,000 units of penicillin administered intramus- 
cularly every eight hours. 

. The results of the adoption of this medication have been very striking. 
Whereas the occurrence of sepsis was at first the principal source of postopera- 
tive complications even when the sulfonamides were used, after the administra- 
tion of penicillin alone was begun the occurrence of infection was reduced to a 
very occasional loculated small empyema, in every instance confined to the high 
anastomosis cases. Since the addition of streptomycin as a part of the routine 
antibiotic administration, there have been no cases of infection of any kind in 
over one year. This involves fifty-two consecutive cases of carcinoma at all levels. 


Use of sulfonamides: The administration of sulfonamides has been aban- 
doned since the adoption of the use of penicillin and streptomycin. This is 
because in the first place they are not as effective as the antibiotics, and in the 
second place their use may be dangerous, especially in the group of elderly 
patients which comprises the largest number of cases of carcinoma of the 
esophagus. 


Use of oxygen: During the past three years the method of administering 
oxygen postoperatively has been changed from the use of an oxygen tent to 
the intranasal insufflation method through an inlying nasal catheter. This 
method is not only more efficient but is better tolerated by the majority of 
patients and eases the nursing problem considerably. The administration of 
oxygen after esophagectomy need not be continued more than twenty-four 
hours in the average case. In the high-lying tumor cases, however, where the 
anastomosis must be made above the aortic arch, the large incision required and 
the extensive dissection within the mediastinum as well as the presence of almost 
the entire stomach within the left thoracic cavity make the readjustment of the 
respiratory and circulatory functions more difficult. In such cases the inhalation 
of oxygen may have to be continued at least intermittently for four to five days. 


Aspiration of the esophagus and stomach: Continuous suction on an inlying 
Levine tube inserted with its tip just above the level of the growth is used 
during the course of the operation. The tube is removed, however, as soon as 
the patient regains consciousness. It is rarely necessary to reinsert a Levine 
tube although in the high supra-aortic anastomosis cases aspiration of an overdis- 
tended stomach may occasionally be required to overcome respiratory embarrass- 
ment. The tube should not be left lying through the anastomotic stoma for any 
long period of time because of the danger of its interference with the prompt 
healing of the anastomosis. 
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Aspiration of the thoracic cavity: Just before the closure of the thoracic 
incision is begun, a catheter of large caliber (No. 26F) is led out through one 
of the lower interspaces. A Foley catheter with an inflatable rubber bag near 
the tip is very convenient for this purpose. A few hours after the completion 
of the operation, continuous suction of not over 8 to 10 em. of water is applied 
to the end of the catheter. The maximum effusion of serosanguineous fluid occurs 
during the first twenty-four hours. During the second twenty-four hours there 
is relatively little drainage, and in the majority of cases the catheter can be 
removed after the expiration of forty-eight hours from the time of the operation. 
Subsequent removal of fluid by thoracentesis is rarely necessary since the rou- 
tine use of antibiotics has overcome the element of infection, the onset of which 
was always heralded by the reaccumulation of a large amount of fluid after the 
first effusion was over. 


Cardiac regimen and medication: A low sodium dietary regimen which is 
begun one week before the operation is continued after operation to diminish 
the tendency of the tissues to retain too much fluid which might otherwise lead 
to the development of pulmonary edema. All patients are seen in consultation 
by a eardiologist, and pre- and postoperative administration of digitalis if 
indicated and quinidine in all cases is supervised by him. Since these measures 
have been adopted, there has been a striking reduction in the incidence of alarm- 
ing cardiac arrhythmias on the operating table and during the early postoperative 
period and of congestive failure during the first few days after operation. In 
spite of these measures the administration of fluids intravenously must be 
carried out with special care to avoid giving excessive amounts and too rapid 
flow. 

Maintenance of nutrition and oral feeding: During the first few days the 
patient’s requirements of food and fiuid are maintained almost entirely by 
intravenous alimentation. By this means glucose, amino acids, vitamins, and 
whole blood if indicated are administered taking care always to avoid embar- 
rassment of the circulatory system as mentioned previously. 

Oral administration of fluids is begun after twenty-four hours with 30 e.e. 
of water given each hour. The second day after operation 60 c.c. of clear fluids, 
not including fruit juices, may be given hourly. It is unwise to increase this 
amount, however, on the third day or even in some cases on the fourth. By the 
fifth postoperative day liquids made with milk may be added and slightly larger 
amounts administered at a time. From that day on the amount and character of 
the feedings can be adjusted to suit the abilities of the patient to take them. 
The patient should not be urged to eat, however, until he feels the inclination 
to do so or at least until after the expiration of ten to twelve days when the 
danger of overloading the stomach is not great. The majority of patients, how- 
ever, are able to eat a six-meal soft solid diet by the twelfth postoperative day. 


Early ambulation: The majority of patients who have had an esophagec- 
tomy are well enough to get up from bed on the second postoperative day. Many 
of them are allowed to begin ambulation on the first day after operation. A few 
patients, however, must be kept in bed four or five days before the readjustment 
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of the respiratory and circulatory functions is sufficiently well established to 
allow greater activity. This rule applies almost exclusively to the patients with 
a growth which necessitates the performance of a high supra-aortie arch anas- 
tomosis. 











The Late Recovery Period.—The majority of patients on whom an esoph- 
agectomy has been performed (excluding the cervical segment cases) are able 
to return home within tWo to three weeks after operation, depending upon the 
distance to be traveled and the possibilities of care at home. Then there is a 
period of readjustment which may present difficulties and lead to anxieties from 
which the surgeon should seek to protect the patient by explanation and advice. 








Functional disturbances of the gastrointestinal tract: In common with 
patients who have been subjected to a total gastrectomy, patients who have had 





operations of the sort described frequently complain that they do not regain a 
normal appetite. This may correct itself after weeks or months have elapsed, 
but in many eases the return of appetite is incomplete at best. This occurrence 
is associated with and possibly explained in part by the fact that many patients 
experience a functional delay in the emptying time of the stomach. The inter- 







ruption of the vagus nerves is a contributing factor because of the resulting 
diminution in the amplitude of the gastric peristaltic activity and because of the 
hypertonicity of the pyloric sphincter. The result is that the stomach remains 
partially filled much of the time. It is a common observation among these pa- 
tients that they are able to eat a large breakfast, but that they have little appe- 
tite for their noonday meal and are able to accommodate hardly any of their 
supper. This functional difficulty is most pronounced in the cases with earci- 
noma of the cardia which require excision of large segments of the stomach 
leaving only a small distal portion which accomodates a limited volume of 
food. It has been observed, however, that pronounced examples of the inability 












of the stomach to empty after the performance of a partial gastrectomy and 
esophagectomy have become much less frequent than formerly and that the 
difficulty arises least often in patients who have had a high esophagectomy. A 
possible explanation for this is that the division of the gastrocolic and gastro- 
hepatic ligaments is now carried all the way to the level of the pylorus in every 
case, thus probably interrupting many of the sympathetic nerve fibers which 








would otherwise be overactive because of the absence of the vagus inhibition. 





In evaluating the postoperative digestive function of these patients it 
should be kept in mind also that except in the case of lesions high in the esoph- 
agus where the whole stomach is preserved, it is necessary to resect portions of 
the fundus of the stomach. In some cases this causes a very large reduction in 
gastric volume which further limits the capacity of the patient to take food. 

The inability of patients to handle large quantities of food during the 
first few months of their convalescence is sometimes so great that. there is a 
progressive loss of weight. Such patients should be advised to take nothing but 
the most nourishing types of food and to avoid wasting valuable space on ma- 
terials, either liquid or solid, which have a low caloric content. As time goes on, 











however, in the majority of cases the patient’s capacity for food increases as 
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the gastric remnant enlarges and the emptying time of the stomach approxi- 
mates a normal rate. In spite of this it is unusual for the patient to regain 
his customary weight. More often he will gain a few pounds, or in many cases 
he will be able merely to hold his weight at a reduced level without further loss. 

It is interesting to note that although it is frequently necessary to ligate 
the thoracic duct, particularly in the cases where the position of the growth 
requires a supra-aortic arch anastomosis, no disturbance of nutrition which 
can be attributed to this procedure has been observed. The nutritional status of 
such patients does not vary in any respect from that of those whose thoracic 
duet remains undisturbed. 

A troublesome occurrence frequently observed is the tendency to regurgi- 
tation from the stomach if a recumbent posture is assumed soon after eating. 
All patients who have had the operation should be advised not to le down 
during the first two hours after meals. 

Occasionally a patient may develop diarrhea which lasts sometimes a few 
days, sometimes several weeks before it subsides. This is probably caused by the 
disturbance of function resulting from bilateral vagus section. But this phe- 
nomenon is observed in these cases much less frequently than among patients 
who have had a vagotomy performed in the treatment of duodenal ulcer. Relief 
is obtained by means of the usual symptomatic treatment. 

Recurrences of dysphagia are exceedingly unusual after esophagectomy 
with esophagogastric anastomosis. Cicatricial stenosis of the anastomosis has 
been observed in only one of a series of resections for carcinoma of the esoph- 
agus amounting now to 189 cases. This stricture responded to treatment by bou- 
gienage and the patient has remained well four years after resection. Recurrence 
of carcinoma at the anastomosis occurs occasionally, but the majority of the 
patients who succumb to the disease die from the effects of distant metastases 
or local recurrences within the mediastinum and retain their ability to swallow 
normally as long as they live. 


Incisional pain: Incisional pain lasting more than a few weeks is unusual. 
It is a frequent observation that after the period of immediate postoperative 
pain is over, there is very little discomfort. If any uncomfortable sensations are 
experienced, they are described as a slight pain, an aching or sore feeling, or 
in some cases as a numbness beneath and medial to the anterior end of the in- 
cision in the abdominal and lower thoracie distribution of the terminal branches 
of the corresponding intercostal nerves. In many eases a transitory sensation of 
numbness or anesthesia in this area gives way to a period of hyperesthesia when 
the slightest. touch gives rise to discomfort. This in turn subsides in a few weeks 
and the patient remains comfortable. Long lasting incisional pain or discomfort 
of any kind is extremely unusual. 

Dyspnea: Although a large portion of the left thoracic cavity may be oe- 
cupied by the transplaced stomach, patients on whom an esophagectomy has 
been performed almost never experience any sensations which might make them 
aware of the presence of the stomach within the thorax. Gastric peristaltic 
sounds are occasionally heard, but they are more often noticed by other people 
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than by the patient himself. Furthermore, after the immediate postoperative 





period of readjustment has gone by, there is rarely any striking dyspnea or 





evidence of circulatory disturbances. 





Rehabilitation: The return of strength and the ability of the patient to 
resume an active life depend, of course upon the age, general condition, and 






mental outlook of the individual patient. Because the majority of the patients 





with carcinoma of the esophagus are elderly,t the return to a normal degree 
of strength may be very gradual and often never complete. It is not unusual, on 
the other hand, for patients to return to their customary daily routines and 
often to their usual occupations. The majority of them are so happy to be able 
to swallow normally again after a more or less prolonged period of dysphagia 
and chronic starvation that they usually maintain a cheerful outlook and are 
eager to become useful citizens once again. 









TOTAL EXPERIENCE WITH 203 CASES OF CARCINOMA 






OF THE ESOPHAGUS AND CARDIAC END OF THE STOMACH* 







From 1939 to Jan. 1948, 189 patients with carcinoma of the esophagus and 
eardiae end of the stomach have been treated by radical resection followed by 
restoration of continuity of the alimentary canal by primary esophagogastric 
anastomosis or by the use of the Wookey operation in a few cases of carcinoma 
of the cervical segment. Before the Torek operation was finally abandoned in 
1944 in favor of resection and high intrathoracic esophagogastrostomy, 14 pa- 
tients with carcinoma of the midthoracic region of the esophagus were operated 
upon by that method. If these are included, the total series consists of 203 cases. 
The results in the 14 Torek cases have been reported previously and the reasons 
for discarding this procedure have been set forth elsewhere.*:* Beeause the 
Torek operation is inadequate and because the technique employed is so entirely 
different from resection and anastomosis it seems best to exclude these cases and 
confine the discussion to the 189 cases of resection and anastomosis. Table I 
enumerates the types of cases and the immediate result of the operative pro- 
cedure used in each group. 



















TABLE 1 IMMEDIATE RESULTS OF RESECTION IN CASES OF CARCINOMA OF THE ESOPHAGUS 
AND CARDIA (PRIMARY ANASTOMOSIS GROUP) 





COMPLICATIONS | MORTALITY 








































' LOCATION | NO. CASES} WITH RECOVERY | DEATHS | PER CENT 
i Cervical esophagus, Wookey technique 7 2 0 () 
Superior mediastinal segment l 0 0) 0 
Midthoracie segment 72 12 17 23.6 
Lower thoracic and abdominal 
segments 23 7 3 13 
Gastrie carcinoma invading the 
eardia and lower esophagus 86 16 10 11.6 
Total 189 37 30 15.9 











*The entire series comprises a large number of personal cases and in addition a few per- 
formed by Dr. E. D. Churchill, by my associates, Dr. C. C. Miller and Dr. Lamar Soutter, and 
by such members of the resident surgical staff of the Massachusetts General Hospital as have 
shown themselves to be qualified to perform these difficult technical precedures. The techniques 
employed and the principles observed in the management of the cases have been uniform 
throughout. 
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Selection of Cases for Operation.—Because of the hopeless prognosis of the 
disease and the pitiable plight of these patients who are unable to swallow be- 
cause of the obstruction produced by the growth, it is justifiable to make an 
effort to remove the growth in every case. As with carcinoma elsewhere in the 
gastrointestinal tract the ultimate decision regarding the resectability of the 
growth depends upon the findings at exploration. No patient has been refused 
the benefits of an exploratory operation in the hope that a resection of the tumor 
might be performed, unless there was some obvious contraindication. The most 
frequent contraindications are the occurrence of metastases to the neck, spine, 
or lungs, serious cardiac or renal disease, or severe degrees of malnutrition 
which could not be ameliorated by prolonged treatment with amino acids, whole 
blood, vitamins, and other means. 
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Chart 1.—Graph showing the relation of the operative mortality (per cent of patients who 


were treated by resection and anastomosis who died in the hospital) to the age of the patients 
in a series of 166 cases where the exact age was known. 


In no case has the advanced age of the patient alone been allowed to militate 
against a decision to operate. It is well known that a large proportion of pa- 
tients afflicted with carcinoma of the esophagus are elderly. Over 50 per cent 
of them are 65 years of age or older when seen for the first time by the surgeon. 
This policy with regard to the treatment of very old patients has been followed 
in spite of the realization that the mortality after esophagectomy is inevitably 
higher in the aged than in persons of younger years. Chart 1 illustrates the 
relationship between the age of the patient and the postoperative mortality rate. 
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It is based upon an analysis of 166 cases of carcinoma of the esophagus and 
cardia occurring in patients whose exact age was known. The steady rise from 
6.7 per cent postoperative mortality in patients under 45 years of age to 22.4 
per cent among those who were 65 or more years old is striking and significant. 
This fact, of course, tends to raise the average level of postoperative mortality 
for the series as a whole, but it would be inhumane to allow such a considera- 
tion to affect the decision to operate when the relief from suffering which the 
operation brings is usually so great. 
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Chart 2.—-Graph on carcinoma of the lower esophagus and cardia; the relationship be- 
tween the number of patients operated upon by resection and anastomosis and the incidence of 
postoperative complications and deaths each year from 1939 through 1947. 
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An earnest effort is therefore made in every case of carcinoma of the esoph- 
agus or cardia to resect the growth if a primary anastomosis can be per- 
formed. In another place it was reported that as a result of following a radical 
policy regarding resection, the resectability for the entire series was in the 
vicinity of 65 per cent.® 

The complications which have occurred and the causes of early postopera- 
tive death which have been observed were discussed recently in the communi- 
cation just referred to and will not be described further here. On the other 
hand, the relation between the number of patients operated upon each year and 
the occurrence of postoperative complications and death is of interest. These 
data are presented in Charts 2 and 3. Chart 2 deals with resections of carei- 
noma of the lower esophagus and cardia grouped together. The total number 
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of cases of resection per year are shown and beside each column is a second 
column giving the number of cases of complicated recovery and a third column 
showing the number of cases resulting in death for each corresponding year. It 
is to be noted that although the relative number of cases of recovery with com- 
plications has remained essentially the same, the mortality rate in this group 
has shown a tendency to fall. Thus, in 1947, fifteen patients with carcinoma ot 
the lower esophagus or cardia were operated upon by resection and esophago- 
gastric anastomosis with no deaths. 
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1944 45 46 47 
Chart 3.—Graph on carcinoma of the midthoracic segment of the esophagus; the relation- 


ship between the number of patients operated upon by resection and anastomosis and the inci- 
dence of postoperative complications and deaths each year from 1944 through 1947. 


Chart 3 gives the same sort of information regarding the group of patients 
with carcinoma of the midthoracic region of the esophagus who were treated by 
resection and primary anastomosis. This procedure was not used in the treat- 
ment of such cases before the year 1944, but since then the number of cases has 
inereased steadily from year to vear. Here likewise the rate of occurrence of 
complications with recovery has not changed much. There was only a slight 
tendency to a decrease in the relative number of such complications. The death 
rate has fallen, however, with the exception of 1947, when three deaths from 
massive pulmonary embolism occurred. This unfortunate and unpredictable 
coincidence caused an unusually high postoperative death rate in that year. 

End Results of Resection—No detailed discussion of end results will be 
presented here. The last report in June, 1947,° suggested that carcinoma of 
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the esophagus when treated by radical resection involving wide excision of the 
growth and concomitant removal of all possible regional lymph nodes will 
behave like carcinoma elsewhere in the body and that there will be enough 
eases of three- to 5-year survival to justify the use of the operation in the hope 
of effecting a cure. It should never be forgotten, however, that one of the major 
benefits of the operation in these cases is the palliation which the patient ex- 
periences from its use. The fact that many such patients live in relative com- 
fort without any recurrence of dysphagia for as long as two or more years 
after operation serves to establish the value of radical resection as a palliative 
measure alone. 

An encouraging beginning has been made in the treatment of carcinoma 
of the esophagus, and when we consider the progress which has already been 
made in the treatment of carcinoma of other organs the future prospects of 
patients who have this dread disease are now, as compared with a few years 
ago, indeed hopeful. 
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SURGICAL TREATMENT OF CANCERS OF THE GASTRIC CARDIA 


GeEoRGE T. Pack, M.D., aNp GorpoN McNEErR, M.D., New York, N. Y. 
(From the Gastric Service, The Memorial Hospital for Cancer and Allied Diseases) 


© ge hundred twenty-two cancers involving the gastric cardia have been 
resected on the gastric service of the Memorial Hospital. Sixty of these 
patients had total gastrectomy performed by the abdominal route with sub- 
diaphragmatic esophagojejunostomy or esophagoduodenostomy; in these par- 
ticular cases the gastric cancers although not necessarily originating in the ear- 
diae region, involved so much of the proximal gastric segment as to necessitate 
total removal of the stomach. The indications, technique, and end results of 
total gastrectomy for cancer have been considered by us in detail in two pre- 
vious publication.** °° The present communication is limited to the study of our 
sixty-two patients who underwent transthoracic cardiectomy or the infrequently 
performed but feasible abdominal cardiectomy. 


INCIDENCE 


The contiguous parts of the stomach and esophagus, although anatomically 
different and harboring cancers of dissimilar histologic types, constitute from 
the therapeutic point of view a single surgical region. A study of the numerous 
tables compiled to show the incidence of gastric and esophageal cancers reveals 
the fact that about 12 to 16 per cent of all carcinomas of the stomach involve 
the proximal ‘stomach and distal esophagus. If this ratio constantly obtains, 
4,000 of the 25,000 Americans who die annually of malignant gastric neoplasms 
have cancers in the cardiae segment. Ten years ago all of these patients would 
have been declared inoperable and pronounced hopeless without even ex- 
ploratory laparotomies. Today and with some assurance, we may offer these 
people a 33.3 per cent opportunity of five-vear survival if they survive the 
operation. From 1931 (the date of reorganization of the gastric service) until 
May, 1940 (the date of the first transthoracic cardiectomy), 125 patients suffer- 
ing from cancer of the gastric cardia were examined at the Memorial Hos- 
pital and all were classified as inoperable. With our present rate of resectability, 
59 per cent of these patients would now have undergone the radical operation 
with hope for cure. In the Memorial Hospital series, 17 per cent of our patients 
with gastric cancer have the disease located in the proximal segment; these 
figures perhaps do not reflect the natural incidence because patients with 
‘ancer of this type are more inclined to gravitate to the cancer hospital than 
to general institutions. 

Age and Sex Distribution.—The age of the average patient undergoing re- 
section of the gastric cardia for cancer was 57.5 years. The proportion of males 
to females was 82 per cent to 18 per cent, a much greater disparity than exists 
for cancer of the stomach as a whole, which is 68.5 per cent males and 31.5 
per cent females based on an analysis of 1200 patients (Table I). 

Received for publication, May 4, 1948. 
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TABLE I. RESECTION OF THE GASTRIC CARDIA; AGE AND SEX DISTRIBUTION 





AVERAGE AGE 





RANGE — 





é Rye Woes NUMBER PER CENT (YEARS) (YEARS ) 
Total 62 57.5 33-73 
Males 51 82 57.2 39-72 
Females 11 18 58.5 33-73 














DIAGNOSIS 





OF TUMORS OF THE GASTRIC CARDIA 





When obstruction of the distal esophagus has been produced at the cardiae 
orifice, a diagnosis of cancer is readily established and confirmed by clinical, 
radiographic, and endoscopic methods. Dysphagia and regurgitation of ingesta 
occur to a greater or lesser degree, depending on the extent of encroachment on 
the abdominal esophagus. Weight loss, emaciation, and dehydration are usually 
associated with such lesions. The resultant effect upon the human mechanism 
may be very profound, with hypoproteinemia and varying stages of avitaminosis 
the most prominent features, depending on the completeness of the obstruction 
and the elapsed time between its onset and the attempted correction. 

The presence of dysphagia in a patient suspected of having caneer of the 
stomach is strong presumptive evidence that the disease involves the cardia. 
In our series of 1,117 patients with cancer of the stomach, analyzed as to 
symptomatology, without respect to the segmental location of the tumor, 
dysphagia was admitted by 20.4 per cent of patients and was the first symptom 
in 11.9 per cent. Of the patients with inoperable gastric cancers, 22.7 per cent 
experienced this discomfort and 17.8 per cent noted it as the initial symptom. 
Of the patients whose gastric cancers were resectable, only 11.5 per cent listed 
dysphagia as one of the complaints and only 8.3 per cent as the presenting 
symptom. The inference to be drawn from these data is that dysphagia should 
be considered, on the average, to be of serious prognostic import. Dysphagia 
was the first symptom in 40 per cent of the patients with cancer in the eardiac 
end of the stomach. There is both a qualitative and quantitative dysphagia, of 
which the first is the one most readily perceived. Sometimes the first ob- 
servation by the patient has to do with the temperature of liquids and food 
ingested; cold liquids and edibles are usually provocative of the first evidence 
of discomfort. Apples, bread, leafy salads, and, later, meats are gradually 
abandoned and finally soft foods are replaced by liquids as the daily diet. 
The sense of discomfort or tightness on swallowing may be not only beneath the 
region of the xiphoid, but also referred to the base of the neck near the 
suprasternal space. The pain of dySphagia may actually simulate angina 
pectoris, with retrosternal discomfort radiating to the neck and down the left 
arm. Cardiologists have repeatedly stated that eating sometimes precipitates 
anginoid attacks, therefore, to have this erroneous diagnosis made is not to be 
wondered at. 


The loss of weight and attendant metabolic changes become acute only as 
the obstruction nears completion. As a prognostic factor, the weight loss should 
be considered with due respect to (a) the rapidity with which it occurs, and 
(b) the relative weight loss when compared with the normal body weight. In 






























978 SURGERY 





our studies of the gastric acidity and anemia of patients with carcinoma of 
the stomach, we found no significant differences according to the segmental 





location of the cancers or their resectability. 





Cancers of the gastric cardia not producing obstruction may offer many 
difficulties to the diagnostician, especially if the tumor is on the posterior 
wall of the stomach. The bony structure of the lower thorax prevents satis- 
factory palpation of this involved segment by both radiologist and surgeon. 
As motor activity is frequently not affected, symptoms peculiar to the gastro- 
intestinal tract may not be produced. Most frequently an unexplained anemia, 
weight loss, and an appreciation of retarded bodily activity are the only clinical 
features of cancers in this silent portion of the stomach. Such tumors often 
attain enormous size before forcing the individual to realize that medical aid 
is imperative. Surprisingly enough, the surgical removal of such cancers fre- 














quently results in long-term survival. 






Esophagoscopy and Gastroscopy.—Endoseopy should never be done with- 





out a preliminary barium swallowing and fluoroscopy or esophagograms. Such 





x-ray study furnishes information concerning the level and degree of ob- 
struction and determines the choice of instruments, that is, the rigid esophago- 
scope or longer rigid gastroscope passed under direct visual guidance if the 
lesion obstructs the esophagus or cardia, and the flexible gastroscope passed 
blindly into the stomach if the proximal gastric segment is unobstructed. An 
immediate review or study of the x-ray films prior to endoscopy may lessen the 
hazard of accidental perforation by the examining instrument. 










Esophagoscopy may be employed either to confirm the presence of a lesion 
of the cardia proved by roentgen examination or to discover (if possible) an 
early cancer that was not observed by x-ray study. Involvement of the ab- 
dominal esophagus is easily determined by use of the rigid esophagoscope or 
gastroscope, enabling the surgeon to choose whether the cardia should be ap- 
proached by the abdominal, abdomino-thoracic,: or transthoracie techniques. 
The removal of a biopsy specimen gives final support of the presumptive 
‘adiographie diagnosis, strengthening the hand of the surgeon in his manage- 
ment of the entire problem. 











Routine gastroscopic examination is ill-advised because of the possibility 
of perforation or severe hemorrhage whenever the cancer encroaches on the 
eardiae orifice. If the x-ray films disclose no evidence of partial obstruction of 
the terminal esophagus, vertical gastroscopy with the flexible instrument may 







enable the examiner to visualize a lesion which cannot be demonstrated by other 
methods. In the procedure of vertical gastroseopy, the conscious patient sits 





on a low stool in moderate opisthotondés and the examiner stands on another 
stool, passing the instrument downward into the stomach. By this technique, 
the fundus and other portions of the proximal segment are better seen than 
in the usual lateral decubitus position®™ (Fig. 1). 







Radiographic Diagnosis.—Stewart and Illick, in a classie summary of the 
cardinal x-ray signs of tumors of the eardia, emphasized the great importance 
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of observing closely the very first swallow of barium as the stream enters the 
stomach, The normal manner in which the esophagus ejects the barium into 
the stomach by a characteristic spurt may be altered so that the fluid may flow 
in a constant stream without the transient hesitation. This phenomenon occurs 
when the cardia and. esophagus are infiltrated by cancer, converting this 
channel. into a rigid inelastic tube and with complete loss of its valvelike 
action. A too rapid emptying of the esophagus is, therefore, a sign of diagnostic 
importance, Instead of the barium stream dropping directly into the stomach, 


Fig. 1.—Position of patient and gastroscopist for vertical gastroscopy. 


it may flow over the projecting cancer as if it were a precipice or in the so- 
ealled cascade effect; the barium stream may be visibly diverted. ‘he cardiac 
sphincter may be obscured by the appearance of a long narrowed channel with 
irregular centour suggesting the encroachment of a cancer. The normal sway- 
ing or pendulum movements of the lower esophagus observed through the 
fluoroscope during the act of swallowing are frequently lost due to the rigidity 
and fixation of the esophageal wall. Any increase in the size of the esophageal 
lumen is cause for suspicion, especially if there is any tendency for retention 























(For legend see opposite page.) 
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of the barium in the esophagus. The caliber of the esophagus may be magnified 
two or three times the normal dimensions. The examination is repeated after 
heavy atropinization if the other signs of tumor are not strongly in evidence; 
a barium-filled capsule may be swallowed to test the pateney of the cardiac 
orifice. Stewart and Illick have also called attention to the occurrence of 
antiperistalsis in the lower esophagus; one may see two or three antiperistaltie 
waves depending on the degree of obstruction. The mucosal pattern of the 
gastric rugae may be greatly altered by the cancer, and the size and con- 
figuration of the entire proximal gastric segment may be significantly changed 
so that the diagnosis of cancer is more easily made. The tumor mass ean often 
be seen as an irregular density projecting into the hemispherical black shadow 
of the air bubble, or magenblase, in the fundus of the stomach. This ready 
aid to diagnosis can easily be obscured either by giving the patient too much 
barium or by unwisely placing him in the Trendelenburg position. The contrast 
of the tumor mass against the air bubble may be delineated more clearly in 
some instances by the use of Seidlitz powders or by inflating the stomach 
through a Levine tube under roentgenoscopic control as advocated by Wasch 
and Epstein (Fig. 2). 

In our diagnostic study of more than 1,000 cases of gastric cancer at the 
Memorial Hospital, 292 gastroscopies and 1,022 gastrointestinal x-ray studies 
were completed. In summary, these two technical methods of diagnosis 
together were responsible for a diagnostic accuracy of 96.1 per cent, although 


98.1 per cent of patients exhibited some abnormalities. 


Differential Diagnosis —Tumors of the esophagocardiac segment are not 
difficult to distinguish from such lesions as diaphragmatic hernia, diverticuium. 
varices, and extrinsic pressure, Cardiospasm may simulate cancer and _ is 
identified in the average case by its preponderance in females, constant location 
at or just above the diaphragm, funnel-shaped contour, smooth margins, 
greater dilatation of esophagus, longer duration of symptoms, esophagoscopic 
image, and biopsy negative for cancer. 

Benign peptic ulcer may occur high on the lesser curvature and may in- 
volve the orifice. By contrast roentgenographiec studies, it is sometimes possible 
to demonstrate converging mucosal rugae radiating around the uleer, whereas 
with cancer the mucosal pattern is irregularly distorted. Gastric analysis is 
is not reliable as an important aid in differential diagnosis. If the law of 
averages is considered, the larger the ulcer crater, the greater likelihood exists 
that the defect is cancerous. If the uleer completely and permanently disappears 
after conservative medical management, it may be assumed to be benign. We 
had a patient whose juxtacardiae ulcer healed and who gained weight under 
medical care; nine months later a total gastrectomy was done for an invasive 











Fig. 2.—Transthoracic esophagogastrectomy. A, Preoperative roentgenogram of cancer 
of the cardia and esophagus; B, postoperative roentgenogram of intrathoracic anastomosis; 
C, preoperative roentgenogram of cancer of cardia and esophagus; D, postoperative roent- 
genogram of intrathoracic anastomosis; H, preoperative roentgenogram of cancer of cardia 
and esophagus; F,, postoperative roentgenogram of intrathoracic anastomosis, 
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carcinoma. Malignant ulcers may show radiographic evidence of healing during 
a careful dietary regime. Apropos of this problem the following case history 
may be cited. 


Case Report.—An elderly anemic woman, with kyphosis of such a degree as to prohibit 
endoscopic study, had a large obstructive ulcer involving the cardiac orifice. X-ray studies 
showed a soft tissue shadow just above the diaphragm, narrowing the esophageal lumen and 
assumed to be an upward extension of the cancer. She was too ill and emaciated to tolerate 
radical surgical treatment; a small laparotomy incision was done to construct a jejunostomy 
for feeding purposes. A palpating hand confirmed the presence of the large mass occupying 
the abdominal esophagocardiac segment. After six weeks of jejunostomy feedings, the 
patient had greatly improved, therefore a thoracotomy was performed with the intention of 
doing the routine esophagogastrectomy. The supradiaphragmatic shadow was due to a large 
lipoma which was easily enucleated; on severing the left diaphragmatic leaf the gastric lesion 
had entirely disappeared, the stomach had healed during the period of rest, and the proper 
diagnosis obviously should have been ulcer rather than cancer. 


ANESTHESIA FOR THORACIC CARDIECTOMY* 


The present-day success with the operation of transthoracic cardiectomy 
has been effected through the great advances in modern anesthesiology. Though 
ultimately bearing the responsibility of success or failure, the surgeon cannot 
have his attention withdrawn from the operative field and this radical and 
time-consuming operation in order to direct the management of the patient or 
combat the complications resulting from the anesthetic agent. The anesthetist 
has now assumed the application of methods to prevent and combat shock. 
Nowhere in the realm of surgery is close cooperation between surgical team, 
internist, and anesthetist more urgently required than in massive resections of 
the stomach and esophagus. In order safely to manage the patient through the 
operative experience, the anesthetist must have the knowledge of all the 
information about the patient’s health discovered during the period of pre- 
operative preparation. With these data at hand, an intelligent selection of the 
anesthetic agent and method best suited for the individual patient may be made. 

The anesthetic agents most frequently used for the operation are cyclopro- 
pane or ether with a nitrous oxide-oxygen, ethylene, or cyclopropane induction. 
In our experience at the Memorial Hospital, intratracheal ether has been the 
anesthetic of choice. 


During the period in which the pleural cavity is open it is frequently 
necessary to assist each involuntary inspiratory effort by the patient by gentle 
pressure on the rebreathing bag. This is done to secure adequate pulmonary 
ventilation in the presence of one open pleural cavity and the dependent position 
of the intact side of the thorax with consequent limitation of its expansion. 
In addition, the collapsed lung is reinflated by the application of positive 
pressure at periodic intervals every fifteen to thirty minutes during the opera- 
tion as a precautionary measure to help prevent pulmonary edema during the 
operative period and atelectasis postoperatively. 


*The anesthesias for these operations were under the management of Dr. Olga Schweizer, 
Director of Anesthesia in the Memorial Hospital. 
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The problem of secretions in the tracheobronchial tract is important; 
pulmonary diseases such as tuberculosis or bronchiectasis may be present coneur- 
rently with gastroesophageal cancer. In these cases collapse of the lung upon 
opening the pleura may force the abnormal secretions and exudates into the 
trachea and endotracheal tube. Preliminary preoperative measures ought to in- 
clude postural drainage and vigorous coughing in an effort to bring up as much 
sputum as possible. Should flooding of the trachea occur during the operation, 
prompt aspiration is imperative to prevent an overflow into the dependent lung 
and to provide an absolutely free airway. In all cases of endotracheal intubation 
the tube must be sucked thoroughly before withdrawal at the end of the 
operation. The patient comes to the operating room with a Levine tube in 
residence within the stomach or terminal esophagus; this tube is constantly 
open for drainage and is intermittently aspirated by the anesthetist to avoid 
flooding the throat and trachea with the purulent and fermentative secretions 
from the stomach. 

The technique of controlled respiration is frequently employed in inhalation 
anesthesia for transthoracic esophagocardiectomy because it permits the anesthe- 
tist to regulate the patient’s respirations to the best advantage. 


EVOLUTION OF THE OPERATION FOR CANCERS OF THE GASTRIC CARDIA 


The radical surgical treatment of cancers of the gastric cardia was con- 
ceived early in the history of stomach surgery, but only sporadic application of 
this procedure was employed until the past decade. To the earliest period belong 


the researches of von Mikulicz, who established the fact that operative inter- 
vention may be done on the abdominal esophagus without causing tension 
pneumothorax. He was the first surgeon to report a gastric cardiectomy for 
cancer (1898) ; his patient died, as did the subsequent six patients operated on 
by other surgeons. Apparently the first successful cardiectomy in a human 
being was accomplished by Voelcker in 1908; in a communication to Parcelier 
he stated that the patient was alive three vears postoperatively . 

Von Mikuliez (1904) and later Sauerbruch (1906) had become the 
originators of transpleural thoracotomy by demonstrating the safety of opening 
the thorax under differential pressure. However, their patients subjected to 
eardiectomy failed to live, as was the outcome in the patient of Wendel (1907), 
likewise resected by the transthoracic route. Peritonitis was the usual cause 
of death in patients whose cancers of the gastric cardia were resected by the 
transperitoneal method, and shock was the cause of fatalities by the trans- 
pleural approach. With the exception of one of Zaaijer’s patients (1913) 
operated on by a multiple stage transpleural technique with axillary eso- 
phagostomy, Brun (1916) and Bircher (1918) were the first to report operative 
survivals by any transpleural method of gastric cardiectomy. 

Horhammer in 1923 reported the survival of a patient for six and one-half 
years following a transabdominal cardiectomy for cancer of the proximal gas- 
tric segment. In 1925, Heuer, Andrus, and Bell, who were aware of the hazards 
of intrathoracic anastomosis of stomach and esophagus, designed an operation 
for transplanting the left leaf of the diaphragm high in the chest in order 
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subsequently to perform an esophagogastrectomy with anastomosis below the 
diaphragm. The operation was successfully performed in dogs but led te a 
fatal outcome in the one human being on whom it was attempted. 

Sauerbruch in 1925 was again unsuccessful but persisted in his belief that 
the transthoracic, transdiaphragmatic resection of the gastrie cardia with 
immediate esophagogastrostomy was a feasible operative procedure. Marshall 
introduced this technique in the United States and accomplished the first sue- 
cessful transthoracic cardiectomy on July 31, 1937. His achievement was later 
repeated by Phemister on Jan. 26, 1938, and by Cattell on Aug. 27, 1938. How- 
ever, Garlock in 1941 was apparently the first to appreciate the value and 
applicability of the transthoracic approach, because it was his perseverance 
and great experience which led to the popularization of the operation through 
the United States (Fig. 3). 

Other historical details in the operation of cardiectomy for cancer: 

1. Gregoire proposed rib resection followed by dissection of the pleura from 
the diaphragm with vertical division of the latter followed by resection and 
anastomosis. Rehn employed a somewhat similar principle, first mobilizing the 
left thorax through subperiosteal resection of the sixth to eleventh ribs. Sub- 


sequently posterior mediastinotomy with resection was performed. Clairmont 


and also Borches considered the best attack on the lower esophagus to be through 
the posterior mediastinum and by a retroperitoneal approach. 

2. Radlinski described a technique for eardiectomy in which the esophagus 
was pulled down into the abdomen as far as possible. The stomach and esophagus 
were transsected and the tumor was removed. A permanent gastrostomy was 
constructed and the esophageal stump was at least temporarily disposed of by 
suturing a tube in it and bringing it to the skin as a fistula. Restoration of 
esophagogastrie continuity appeared to be extremely problematical. 

3. Jonas (1942) advised a preliminary jejunostomy for feeding, at the 
same time anchoring the upper gastric segment securely to a rib so that future 
tension on the suture line could be eliminated. Carter, Stevenson, and Abbott 
(1940) had previously recommended that the anastomosis be sutured to the 
chest wall in order to relieve tension at this site. 

4. Schwers (1914) described a transpleural and transdiaphragmatie resection 
in two stages with rib resection. A U-shaped incision was made on the left edge 
of the sternum beginning at the base of the middle and lower thirds and pro- 
ceeding over the costal arch. Extrapleural resection of the ninth to fifth ribs, 
inclusive, was done and the pleural cavity opened at the level of the fifth rib. 
The esophageal stump was isolated, followed by the isolation of the cardia 
with preservation of the vagi. A direct anastomosis was performed after re- 
section of the cardia and esophagus. 

5. Transpleural approach in the three- or four-stage operation of Zaaijer 
(1913). The first stage, laparotomy and gastrostomy. The second stage, sub- 
periosteal resection of the left sixth to eighth ribs. The ‘third stage, transpleural 
and transdiaphragmatic resection of the cardia, the esophageal stump being 
brought out through the lower axilla. The fourth stage, union of the two 
stomas with rubber tubing (Figs. 4 and 5). 
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Fig. 3.—History of esophagogastrectomy. A, Completion of resection by early Torek 
procedure; B, by the Torek procedure the mobilized esophagus is delivered above the aortic 
arch; C, the transected esophageal stump has been delivered through a lower cervical incision 
as the next step in the Torek procedure; EH, an anterior or prethoracic esophagostomy has 
been completed as the next step in the Torek operation. 
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6. Technical features of the anastomosis. Miyagi (1927) stated categori- 
cally that no operator had ever succeeded in obtaining a good result by a 
direct suture of the esophagus to the stomach or jejunum. Clairmont asserted 
that if the defect after removal of the esophagus and cardia is longer than 
8 em., a direct anastomosis would not be possible. Ohsawa and Raven recom- 
mended that the anastomosis be covered with omentum to afford protection 
against leakage. Borches and Birecher attempted to cover the site with a 
peritoneal reflection freed from the diaphragm. Kiimmell, Brun, Bircher, 
Kiittner, and Clairmont completely divided the esophagus before starting the 
anastomosis, but Voeleker and Miyagi began the anastomosis before severance 
in order to eliminate the use of clamps on the delicate esophagus. 









Ae i 
Fig. 4.—History of esophagogastrectomy. The completed Torek operation. In this patient 
the operation Was done prior to the universal adoption of the intrathoracic type of anastomosis. 
‘The rubber feeding tube conjoins the prethoracic esophagostomy with a Janeway gastrostomy 


agp — the remnant of stomach. This is an unsatisfactory mechanical arrangement, difficult 
o control. 
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7. Invagination method of anastomosis. The so-called invagination method 
has been deseribed by Sauerbruch, Miyagi, Kader, Bircher, and Carter. This 
procedure involves the insertion of the distal esophageal stump into a carefully 
measured rent in the anterior wall of the gastric remnant, and traction down- 
ward by means of a clamp inserted into the gastric lumen distal to the site 
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of the anastomosis. It is then sutured in place. Of prime necessity is an adequate 
length of esophagus available for this technique. Sauerbruch employed this 
method in a one- or two-stage procedure with some variations, The chest was 





Fig. 5.—History of esophagogastrectomy. A, Early efforts to construct a prethoracic esoph- 
agus utilizing the skin of the chest wall; B, lateral skin flaps dissected widely back to per- 
mit approximation over the new rolled-in esophageal tube; C, the skin tube has been construct- 
ed by rolling in the tube; D, the new skin tube and the esophagostomy orifice have been cov- 
ered by the lateral sliding skin flaps. The gastrostomy has not been connected. A jejunal 
loop should be used for the lower connection. 
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first explored and the resectability of the cancer determined, at which time 
the phrenic nerve was cut and the seventh to eleven ribs removed. Within two 
to three weeks the chest was again opened and adhesions divided. The involved 
cardiac segment was freed and the tumor-bearing portion actually invaginated 
deeply into the gastric lumen. The normal serosa of the stomach was sutured 
to the esophagus superior to the cancer. Some weeks later the necrotie tumor 
was removed through a gastrotomy incision. Sauerbruch employed this in- 
vagination technique on his first successful case; the patient lived for four- 
teen days and died of right-sided pneumonia. Kader used the invagination 
principle with excision of the cancer during the first operation. Both Ohsawa 
and Carter have tried the invagination technique and abandoned it because 
of the occurrence of postoperative stenosis. The sole advantage apparently is 
that it may have decreased the tendency to leakage of the line of sutures. 
Types of Incisions for Cardiectomy.—The abdominal cavity has been open- 
ed in a great variety of ways by angle and transverse incisions. The costal arch 
incision, first suggested by Bozzi and later used by Hans Brun proceeded from 
the ensiform cartilage parallel to the costal margin up to the thirteenth 
rib. Marwedel made a curved incision two fingerbreadths below the costal 
arch and parallel to it, extending from the ensiform process to the tenth rib. 
In the medial angle of the wound the seventh rib and at the latera! angle the 
seventh, eighth, and ninth ribs were divided after bluntly stripping off the 
rectus and the external oblique muscles. The thoracie flap mobilized in this 
way could be conveniently closed above and offered a moderately satisfactory 
approach to the cardia and abdominal segment of the esophagus. Closure of 
this incision has been very tedious in our experience, The Baudet-Navarro ex- 
posure is somewhat similar; it permits the elevation of a costochondral flap which 
is later resutured into place. Voeleker (1908) opened the abdomen first by a 
median longitudinal incision from the ensiform process downward for 8 
to 10 em. and thus established the resectability of the cancer. Then the incision 
was continued at an angle and parallel to the costal arch up to the left anterior 
axillary line. The sixth and seventh ribs in their cartilaginous portion and the 
seventh, eighth, and ninth ribs were divided subperiosteally. This procedure 
is similar to that of Marwedel and offers a good approach to the gastrie cardia. 


CHOICE OF OPERATION PROCEDURES 


Cancers of the gastric cardia may be removed by four different technical 
procedures, abdominal total gastrectomy, abdominal cardiectomy or proximal 
subtotal gastrectomy, laparothoracic resection or laparothoracotomy, and trans- 
thoracic or transdiaphragmatic esophagogastrectomy which may be subtotal 
or total. Among the factors influencing the surgeon to select one of these pro- 
cedures as best suited for the individual case are the involvement or freedom of 
involvement of the esophagus, the regional localization of the cancer strictly 
to the cardia or fundus, the extension of the eaneer for great distances along 
the lesser curvature, the presence of diffuse serosal invasion, peritoneal ear- 
cinosis of the lesser omental bursa, and adherence to and invasion of neighbor- 


ing organs. The surgeon often cannot make this decision until the operative 
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exploration has been done. The choice of procedures or modifications of these 
operations are sufficiently numerous to fit any surgical occasion, providing the 
cancer is not definitely inoperable. The specific indications and contraindica- 
tions for these various technical procedures are given in detail eisewhere in 
this essay. Our own experience is adumbrated in Table II. 


TABLE II. RESECTION OF THE GASTRIC CARDIA 
PER CENT 
Total cases (62 gastric cancers and 3 benign gastric ulcers) 65 100.0 
I. Abdominal approach, total cases 15.4 
Resection and esophagogastrostomy 
Resection and esophagogastrostomy plus partial pan 
createctomy and partial hepatectomy 
II. Transthoracic approach, total cases 
A. Multiple operations, total cases 
Jejunostomy; transthoracic resection and anterior 
thoracic esophagostomy; gastrostomy 
Jejunostomy; transthoracic resection and esophago 
gastrostomy 
Laparotomy; transthoracic resection and esophago 
gastrostomy 
Transthoracic resection and esophagogastrostomy ; 
jejunostomy 
. One-stage operations, total cases 
Transthoracic resection and esophagogastrostomy 
Transthoracic resection and esophagogastrostomy 
and splenectomy 
Transthoracic resection and esophagogastrostomy 
and partial pancreatectomy 
Transthoracic resection and esophagogastrostomy, 
splenectomy and partial pancreatectomy 
III. Abdominothoracic resection and esophagogastrostomy 
IV. Transthoracic total resection, total cases 
Total gastrectomy, esophagojejunostomy and 
jejunojejunostomy 
Total gastrectomy, esophagojejunostomy, 
jejunojejunostomy, and splenectomy 


PROCEDURES NUMBER 


THE TECHNIQUE OF TRANSTHORACIC ESOPHAGOGASTRECTOMY 


The last barrier to the successful operative removal of all cancers of the 
stomach has been removed with the standardization of the operations involving 
resection of the terminal esophagus and gastrie cardia. This dramatie change in 
the concept of the operability of gastric cancer has been effected in the past 
decade. Prior to this date, nearly all radiologists appended the word ‘*inoper- 
able’’ to most reports concerning cancers of the proximal gastric segment. 
At present no such tumor is so classified unless it is inseparably fixed to strue- 
tures, the removal of which would result in the patient’s death, or unless the 
presence oi distant metastases can be demonstrated. 

From our personal experience and study of the literature, the choice of a 
method ean apply only to the individual case. Whereas the necessity for stand- 
ardization of operative techniques forms the basis of sound surgical training, 
onee these are mastered the ability to manage the problem at hand by any or 
a combination of methods is a requisite of the modern surgeon. Resection of the 
distal esophagus and gastric cardia_ by the transpleural, transdiaphragmatic 
approach has been so well standardized by now that the operation is routinely 
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applied in all surgical clinics where gastric cancer is treated. Numerous sur- 
geons employ a small preliminary laparotomy incision to determine the opera- 
bility of the cancer. If resectability is decided upon, the thorax is opened 
through the left seven or eighth intercostal space. The patient lies in the right 
lateral decubitus position with the right thigh and knee flexed and the left 
arm suspended upward and forward by anchorage to a standard so as to elevate 
the scapula out of the way. Exploration and resection through a transthoracic 
incision alone have been widely employed in the greater number of instances. 
It is seldom necessary to resect a rib. 
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Fig. 6.—Position of patient for transthoracic transdiaphragmatic resection of esophagogastric 
cancer. 

Recently the transabdominal, transthoracic incision originally advocated by 
Sauerbruch, Voelcker, Enderlein, and Wendel has been rediscovered in several 
surgical clinics. In fact, as previously stated, some surgeons, notably Carlock, 
have always advocated preliminary laparotomy to establish subdiaphragmatie 
operability. The incision may be vertical, as a left rectus muscle-splitting 
approach, a vertical paramedian epigastric approach, or a transverse upper ab- 
dominal approach, in each instance continuing the incision through the costo- 
chondral cartilages and along the ninth intercostal space if no contraindications 


to resection are discovered. Whenever the thoracotomy incision alone is to be 
used, the left side of the chest is uppermost at a ninety degree angle, but if the 
combined laparothoracotomy is to be done, the patient is rotated to the left 
(forty-five degree angle) to expose the abdominal wall (Fig. 6). The combined 
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incision has the advantage of offering a complete abdominal exploration which 
eannot always be accomplished from above, and it affords an exposure which is 
superior to thoracotomy aisne. The cul-de-sac, mesentery of the small and large 





A. 


Fig. 7.—A, Laparothoracotomy incision designed for preliminary abdominal exploration; B, 
sear of laparothgracotomy incision. 
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Fig. 8.—The Baudet-Navarro incision with rib flap for approach to the gastric cardia. 
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intestines, peritoneum, and all aspects of the liver are carefully examined for 
the presence of metastatic cancer before proceeding with the plan for resection. 
All the viseera which may be involved by an adherent or partially fixed cancer 
are directly beneath one’s view. Resection of the spleen, pancreas, or left lobe 
of the liver is accomplished with relative ease and safety if the problem so re- 
quires. If, from the abdominal examination, the carcinoma is found to involve 
the entire abdominal esophagus, the thorax may be entered through a higher 
interspace or by rib resection (Figs. 7 and 8). 

The left leaf of the diaphragm is severed in a radial direction down to and 
including the crural arch. The left phrenic nerve may be injected with Novo- 
cain solution where it is reflected from the pericardium onto the diaphragm. 
The presence or absence of intrathoracic metastases should be determined before 
the important blood supply of the organs about to be resected is compromised. 
Even small segments of the pericardium adherent to the cancer may be sacrificed. 
Insistence on the point of removing gastric cancers adherent to other organs 
has saved the lives of many patients who would have died of the disease in a 
relatively short time. In a recent study of our end results obtained in the 
treatment of all cancers of the stomach, about 33 per cent of the operative 
survivors of just such problems, that is, involvement of adjacent organs, lived 
for more than five years without recurrence. 
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Fig. 9.—Transthoracic esophagogastrectomy. The ribs have been retracted. The esophagus, 
diaphragm, aorta, and phrenic nerve are in the operative field. 


The pleural reflection of the lungs from the posterior mediastinum is re- 
leased and the parietal pleura over the esophagus is incised. The lower esopha- 
gus is cautiously dissected free, care being taken not to enter the contralateral 
pleural space which is immediately adjacent (Fig. 9). The esophagus is pal- 
pated tc determine the possible upper limits of the tumor; we have on numer- 
ous occasions found submucosal extension of the cancer well above the visible 
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tumor. This fact is in keeping with the well-known tendency of both gastrie 


and esophageal cancers to extend intramurally for surprisingly long distances 
up the esophagus. To avoid the embarrassment of being told by the pathologist 


that microscopic evidence of cancer was found at the line of transection of the 
esophagus, it is now our practice not to start the anastomosis until a frozen see- 
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Fig. 10.—Transthoracic esophagogastrectomy. The left leaf of the diaphragm is severed in 
a radial direction from the rib margin to the crura. 
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Fig. 11.—Transthoracic esophagogastrectomy. The lower thoracic esophagus has been 
elevated from the mediastinal bed and the mobilized proximal segment of the stomach appears 


in the diaphragmatic cleft. 
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tion specimen from the cut end of the esophagus has been studied microscopically 
and pronounced free of cancer by the pathologist. 

The proximal gastric segment is then mobilized starting with complete 
severance of the diaphragmatic crura (Figs. 10 and 11). The coronary ligament 
containing the left gastric artery and vein is doubly clamped, severed, and 
ligated. The gastrohepatic ligament is similarly freed; in the resection of the 
cardia only, more of the lesser curvature is removed. The spleen constantly 
herniates into the chest through the rent in the diaphragm so that it is some- 
times more convenient to remove it with the stomach whether or not the hilar 
nodes are involved. The great omentum is also removed but the right gastro- 
epiploic vessels are carefully preserved. The line of transection of the stomach 
is chosen well below the inferior limits of the tumor (Fig. 12). The right 
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Fig. 12.—Transthoracic esophagogastrectomy. The lines of- transection of esophagus 


and stomach are outlined. The resection includes a more liberal segment of the lesser 
curvature. 


gastric artery is unmolested as every effort is made to ensure an abundant blood 
supply to the lower part of the stomach which will be used for the anastomosis. 
If the cancer invades the spleen, pancreas, left lobe of liver, or diaphragm, these 
organs should be included in the dissection. The de Petz clamp is applied across 
the stomach on a bias, sparing as much of the greater curvature as is compatible 
with an adequate resection for cancer, as it is the longer and more mobile greater 
curvature side which will be utilized for the anastomosis (Figs. 13 and 14). The 
distal gastric remnant is thereby converted into a tube, giving greatly added 
length with which to effect an anastomosis to the esophagus without tension. 
The cancer-bearing.segment with attached structures such as mesentery, lymph 
nodes, spleen, and even the serosal lining of the lesser omental bursa is then 
ready for severance at the determined esophageal level. 
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Fig. 13.—Transthoracic esophagogastrectomy. The de Petz sewing clamp has been applied distal 
to the gastric cancer. 
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Fig, 14.—Transthoracic esophagogastrectomy. Resection of the cancer-bearing segment of 
stomach between two rows of de Petz metallic clips. 

















996 SURGERY 


And end-to-end anastomosis is done by the open technique. The final level 
at which the esophagogastric anastomosis is done varies with the individual ease. 
The anastomosis is always precarious because the esophagus unfortunately has 
no serosal coat and the longitudinal muscles of its wall do not permit the sutures 
to hold well. It is a well-established rule that the blood supply to the esophagus 
must be preserved and that the anastomosis should not be done at a distance 
greater than 2 em. below one of its arterial vessels for fear of ischemia and 
perforation. In earlier years we employed an inner suture layer of continuous 
fine chromized eaigut, but now we use interrupted silk sutures throughout, 
usually in two layers, sometimes in three. The initial posterior row of inter- 
rupted silk sutures is taken deeply and strongly. The completed anastomosis 
is invaginated after a fashion by pulling the seromuscular coat higher on the 
esophageal wall. In a few instances when we were dissatisfied about the possible 
integrity of the suture line we reinforced it by the application of a collar pre- 
pared by a free omental graft; it is difficult to evaluate the worth of this proce- 
dure, but it is a feasible thing to do, because in two patients coming to post- 
mortem examination, the omental grafts were found to have taken completely. 





Fig. 15.—Transthoracic esophagogastrectomy. The gastric remnant is being constructed as a 
tube with which an anastomosis is to be effected with the esophagus. 

The diaphragm is repaired by closure with two layers of interrupted silk 
sutures, leaving the newly constructed gastrie tube within the thorax (Fig. 15). 
The new hiatus of the diaphragm is sutured to the wall of the stomach to aid 
in its suspension within the chest and further to seal off the two body cavities 
and prevent any possible herniation through the defect. The thoracic wall is 
closed in the usual manner employing underwater drainage, the intrapleural 
end of the tube lying fairly close to the anastomosis (Figs. 16, 17, 18 and 19). 
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Fig. 16.—Transthoracic esophagogastrectomy. The distal segment of the stomach has 


end anastomosis is to be done. 
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Fig. 17.—Gross surgical specimen of polypoid gastric 
juxtacardiac lymph node. This demonstrates the protrusion 


been brought into its intrathoracic position, the diaphragm has been repaired, and an end-to- 
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cancer, with metastasis to one 
of the tumor into the esophagus 


causing obstruction. The patient underwent a successful esophagogastrectomy, two years and 


three months after an exploratory laparotomy (with positive 


another hospital, at which time the cancer was pronounced 





biopsy) had been performed at 
inoperabie. 
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Fig. 18—A, Gross specimen of resected cancer of cardioesophageal orifice. Pathology re- 
port was adenoma malignum, grade II, without metastatic involvement of regional lymph 
nodes. A 66-year-old man applied to the Memorial Hospital on Dec. 10, 1941, relating symp- 
toms of seven months’ duration, such as anorexia, weakness, dyspnea, loss of weight, and 
dysphagia. Roentgenograms showed a carcinoma of the cardiac end of the stomach with in- 
volvement of the abdominal esophagus. The lower esophagus and proximal half of the 
stomach were removed by the transthoracic, transdiaphragmatic route with an intrathoracic 
esophagogastric anastomosis. Convalescence was normal. A stricture subseauently developed 
and was successfully treated by peroral bouginage. The man was living’and well six and one- 
half years following the operation. B, Preoperative x-ray film of cancer of cardioesophageal 
orifice; C, postoperative roentgenogram of intrathoracic esophagogastric anastomosis. Patient 
living and well more than six years. 
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A, B. 


Fig. 19.—A, Gross specimen of esophagogastric resection to show the location of the 
cancer involving the cardiac orifice and the lower esophagus. B, Preoperative roentgenogram 
to show the extent of gastric cancer in the esophagus. 


ipomeetnn 


Fig. 20.—Transthoracic total gastrectomy. The entire stomach, great omentum, lesser 
omental bursa, and lower esophagus have been removed. The duodenal stump has been closed. 
A long jejunal loop has been brought up in the antecolic fashion for a terminolateral anasto- 
mosis with the esophagus. A supplementary enteroenterostomy (Braun anastomosis) has been 
done between the ascending and descending jejunal limbs. 
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Transthoracic Total Gastreclomy.— It is occasionally necessary to remove 
the entire stomach either by the transthoracic, transdiaphragmatic route or by 
the combined laparothoracotomy approach. The indications, of course, are the 
same as for total gastrectomy by the abdominal route, except that the esophagus 


too is implicated, thus requiring a supradiaphragmatic anastomosis. Involve- 
, 


ment of the entire stomach, extension along the entire lesser curvature, diffuse 
invasion and nodularity of the gastric serosa, carcinosis of the lesser omental 
bursa, adherence to adjacent removable organs such as spleen, liver, tail of 
pancreas, ete., offer sufficient excuse and opportunity to remove the stomach 
in toto together with the necessary amount of esophagus (Fig. 20). The con- 
tinuity of the alimentary tract is re-established by an intrathoracic esophago- 
jejunostomy. The anastomosis is done either by a terminolateral (end-to-side) 





Fig. 21.—Transthoracic’ total gastrectomy. The end-to-side intrathoracic esophagojeju- 
nostomy has been completed. The diaphragm has been repaired. Insert B shows an alternate 
method of anastomosis employing the Roux en-Y technique. 


union of the severed esophagus to a jejunal loop or by the Roux en-Y anasto- 
mosis, which is an end-to-end anastomosis of esophagus to the distal cut end of 
the jejunum, the proximal end of the severed jejunum being used to connect 
with the jejunum well below the diaphragm (Fig. 21). The jejunum may be 
elevated in the antecolie manner or retrocolic through a rent in the mesocolon. 
If the entire jejunal loop is long enough to be emploved for this purpose, we 


2 EEO OLE AL EOE IE OE tL ENE IER ETE SSI ELT BOA, ERAN IIE: 














PA SERRE ED ena AT hi eee 


PACK AND MC NEER: SURGICAL TREATMENT OF CANCERS 1001 


usually perform an enteroenterostomy or Braun anastomosis between the ascend- 
ing and descending jejunal limbs for the double purpose of permitting bile, pan- 
creatic juice, and succus entericus to pass into the distal jejunum without re- 
gvurgitation into the esophagus and also to facilitate the more direct passage of 
the food bolus regardless of whether it enters the ascending or descending je- 
junal limb. 


TRANSTHORACIC RESECTION OF RECURRENT GELATINOUS CANCER’ AT INTRATHORACIC 
ANASTOMOTIC SITE OF ESOPHAGOJEJUNOSTOMY FOLLOWING TOTAL GASTRECTOMY 


CASE REporRT.—A 59-year-old man, whose mother had died of gastric cancer, applied to 
the gastric service of the Memorial Hospital, Nov. 3, 1947, complaining of lessened intake 
of food of one year’s duration, severe dysphagia requiring a liquid diet of six weeks’ duration, 
and loss of twenty pounds in weight (13.3 per cent of original body weight) in six months. 
Fluoroscopy and x-ray studies revealed a narrowing of the distal esophagus, & scalloping of 
the greater curvature of the fundus, a distortion of the mucosal pattern of the proximal gas- 
tric segment, and a cascade stomach without obstruction. An esophagoscopic biopsy taken at 
40 em. from the incisor teeth was positive for gelatinous adenocarcinoma. 

On Dee. 2, 1947, a transthoracic, transdiaphragmatic total gastrectomy and splenectomy 
were done with an end-to-side intrathoracic esophagojejunostomy using a long jejunal loop 
united by a lateral enteroenterostomy. Convalescence was uneventful. The pathology report 
was signet-ring, gelatinous adenocarcinoma, grade II, with metastasis to omental lymph nodes. 
Although the esophagus was transected three fingerbreadths above the palpable upper margins 
of the tumor, the microscopic study showed submucosal extension of the cancer to a level 
only 0.8 em. below the line of section. 

Within three weeks after the operation, swallowing became progressively more difficult 
although the esophagogram was normal. Later the obstruction became complete as proved 
by the regurgitation of all food and Tiquids, by esophagoscopy, and fluoroscopy. 

A second operation was done on Jan. 6, 1948, again by the transthoracic route. <A 
firm, stenotic mass at the anastomotic site was considered to be recurrent or residual cancer. 
The previous anastomosis therefore was resected, one limb of the jejunal loop was closed, 
and a direct end-to-end anastomosis to the esophagus was effected with the other or distal 
jejunal limb. Again convalescence was uneventful. The pathological report on the second 
specimen was residual gelatinous carcinoma involving esophagus and jejunum. At the time 
of this communication the patient is in good health except for a slight benign stenosis of the 


anastomosis which is responding to peroral bouginage. 


KE picrisis—There are three valuable lessons to be learned from this surgica! 
experience, namely: (1) the realization of the great tendeney for cancerseot 
this location to extend submucosally for lone distances up the esophagus; (2) 
the wisdom of immediate frozen section microscopic study of the severed end 
of the esophagus before proceeding with the anastomosis, and (3) the feasibility 
of reoperating on such patients and resecting the locally recurrent cancer. 


ABDOMINAL CARDIECTOMY 


The repeatedly successful anastomosis of esophagus and stomach or esoph- 
agus and jejunum within the chest does not contradict the fact that the ab- 
dominal anastomosis is safer. In a group of more than sixty total gastreetomies 
done through the abdominal approach we have lost only one patient from the 
complication of leakage via the anastomosis, although we have had several pa- 
tients with external fistulous tracts, whereas an intrathoracic leakage is of more 


serious import. 
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The questions may be asked, why not do a total gastrectomy instead of a 
subtotal resection of the proximal half of the stomach? Does the preservation 
_ of the distal and apparently normal half of the stomach add greatly to the risk 
of local recurrence? In answer to these queries, one may remark that surgeons 
are content to perform partial gastrectomies for cancers in the distal end of 
the stomach if they are assured by clinical inspection that the upper gastric 
segment is apparently normal. The partial removal of the upper half of the 
stomach in the transthoracic, transdiaphragmatie operations is considered the 
procedure of choice, yet by the abdominal route most surgeons believe they are 
compelled to sacrifice the entire stomach. In our own large group of patients 
treated by total gastrectomy, the chief indication for this operation was the 
regional location of the cancer in the proximal gastrie segment. After total 
gastrectomy, a considerable number of patients experience postoperative ab- 
dominal discomfort; some have strictures and other mechanical disabilities ; 
many have metabolic deficiencies such as anensia, steatorrhea, and inability to 
gain weight. These attendant sequels should be carefully considered in the elec- 
tive choice of a total gastrectomy over partial gastrectomy (abdominal cardiec- 
tomy) for cancers of the proximal gastric segment. 

The first and most essential criterion governing the suitability of any given 
ease for abdominal cardiectomy is the confinement of the cancer strictly to the 
cardia without diffuse invasion of the esophagus or distal stomach. The local- 
ized polypoid tumors or uleerocancers would seem to be the best suited for this 
operation of limited applicability. The notorious tendency of cancers to extend 
intramurally far up the esophageal wall beyond the palpable limits of the tumor 
must be taken into account in the preservation of sufficient abdominal esophagus 
to effect a subdiaphragmatic anastomosis. Mobilization of the esophagus by 
freeing it from the diaphragm (finger dissection) in order to increase its ab- 
dominal extension is easily done but there are limitations to this maneuver be- 
eause of its precarious blood supply and fragility. 

The incision for laparotomy may be either by the classical paramedian 
vertical approach or by the left Marwedel (paracostal) or Baudet-Navarro tech- 
nique. The proximal gastric segment is mobilized by severing the gastrohepatic 
ligament, the coronary ligament with the left gastric artery and vein, the gastro- 
splenic and gastrophrenic attachments. The great omentum is removed, but the 
right gastroepiploic vessels and the right gastric vessels as well are preserved. 
If the nodes in the hilum of the spleen are involved or the cancer is adherent 
to the tail of the pancreas, these organs are removed en masse with the involved 
stomach. <A peritoneal leaflet is elevated from the diaphragm and the left 
hepatic lobe is freed and retracted to the patient’s right. The stomach is tran- 
sected well below the cancer using the de Petz sewing clamp; the distal gastric 
tube is completed by inverting mattress sutures along the line of severance and 
is then ready to be joined to the esophagus. The cancerous proximal segment is 
elevated over the costal margin, exposing the posterior wall of the abdominal 
esophagus. The double posterior rows of sutures (interrupted silk) are inserted 
before the cancerous segment is cut away, after which the anterior rows of 





SD ST aad 





PACK AND MC NEER: SURGICAL TREATMENT OF CANCERS 1003 


sutures are applied and the diaphragmatic leaflet is sewn onto the stomach be- 
low the level of the anastomosis, thereby adding greater safety and affording 
anchorage suspension for the otherwise unsupported remnant of stomach (Fig. 
22). 

The postoperative course has been good. There have been no operative 
fatalities in the group of ten patients on whom this operation has been done. 
In our first case, the patient was an obese male, weighing 285 pounds, with an 
anaplastic adenocarcinoma, grade IV, with metastases to three juxtacardiac 
lymph nodes. Postoperative pylorospasm has not been a complication, although 
both vagi nerves are routinely severed; in fact, the stomach has emptied with 
great facility (Fig. 23). There has been one exception. 


PREOPERATIVE CARE 


The profound effects of gastric cancer on the human mechanism are not 
well recognized nor understood. Conjoined studies from the Gastric Service 
and Laboratory for Clinical Investigation of the Memorial Hospital have demon- 
strated the frequent metabolic abnormalities associated with the presence of 
gastric cancer. The patients have usually undergone involuntary starvation 
for varying periods. Hepatie dysfunction as judged by a half dozen tests may 
be significantly impaired and yet return to normal limits after the offending 
cancer has been removed. Nitrogen imbalance, loss of protein stores, impaired 
protein synthesis, hypoproteinemia, hypoprothrombinemia, disturbed carbo- 
hydrate metabolism, and glycogen-synthesis probably related to cortical adrenal 
dysfunction all are expressions of this metabolic disturbance and conspire to 
handicap the patient about to undergo radical gastric surgery. The slow but 
steady seepage of blood, the secondary anemia, and the absorption of toxie sub- 
stances from grossly infected fungating cancers of the stomach prod:e cireula- 
tory changes of major importance. Imminent heart failure is frequently en- 
countered. If partial or complete obstruction of the cardiac orifice has been 
produced, dehydration may have reached an aiarming state of emergency. When- 
ever all these debilitating factors are working against an elderly individual, 
who from age alone is subject to various constitutional diseases, the surgeon 
realizes that considerable intelligent management is indicated before operative 
intervention is initiated. 

The average patient requires about seven to ten days’ time for careful pre- 
operative preparation. The hazards of this operation are great enough without 
risking the patient’s life by inadequate preparation. Three problems in this 
program are as follows: First, the fortification of the patient for the ordeal 
by the recognition and treatment of the incidental ailments such as heart dis- 
ease, diabetes, kidney disease, ete.; second, the correction of the abnormalities 
attendant on the presence of the cancer such as anemia, dehydration, hypopro- 
teinemia, inanition; and third, the preparation of the esophagus and stomach. 
The assignment of a medical consultant to assist in the preoperative manage- 
ment of these patients is one of the fundamental prerequisites of successful care. 
A careful estimate ef the patient’s general condition must be made. In addition 




















Fig. 22.—Abdominal cardiectomy. A, Step one, mobilization of proximal gastric seg- 
ment. The de Petz sutures have been applied preparatory to transection of the stomach below 
the cancer. 

B, Step two, the cancerous proximal segment of the stomach is elevated by the Moynihan 
maneuver over the costal margin to expose the posterior wall of the abdominal esophagus. 
The distal stomach tube is being prepared by inverting the metallic clips with mattress sutures, 
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Fig. 22.—C, Step three, the posterior rows of sutures are inserted for the esophagogastric 
anastomosis. 

D, Step four, the completed subdiaphragmatic esophagogastric anastomosis following ab- 
dominal cardiectomy. 
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to the routine physical examination, special studies are done such as electro- 
cardiography, survey films of the lungs, renal and hepatic tests of function. 
Transfusions of whole blood in amounts necessary to combat anemia and _ 
increase the oxygen-carrying power are given daily. If these preliminary trans- 
fusions are only partly successful, it is wise to reserve at least 1000 ¢.c. of 
blood for the time of operation over and above the amount normally employed. 
In the preoperative treatment of hypoproteinemia we have employed the foreed 
feedings of amino acids, protein hydrolysates, ete., but have observed that they 
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Fig. 25.—Approximate daily requirements of dextrose, amino acids, and sodium chloride 
for parenteral maintenance. (Courtesy of Butler, A. M., and Talbot, N. b., and the New Eng- 
land J. Med. 231: 585-590, 621-627, 1944.) 








Fig. 23.—Abdominal cardiectomy. A, Roentgenogram of stomach made prior to opera- 
tion. The tumor in the cardia may be seen outlined against the gas bubble. B, postoperative 
roentgeno3ram. The irregularity along the lesser curvature is due to the metallic suture clip. 
The gastric tube connecting the esophagus and pars media has been constructed from the 
greater curvature xf the fundus. 


Fig. 24.—A, Wiscrete, sessile, bulky, polypoid carcinoma in juxtacardiac position. The 


,cardiac orifice is clearly seen. The operation performed was abdominal cardiectomy with 


subdiaphragmatic esophagogastrostomy. This patient was profoundly anemic and hypoprotein- 
emic; the preoperative administration of many quarts of blood had little restorative effect. 
The red blood count and serum protein level became normal immediately after gastrectomy. 
B, Bulky defect in fundus of stomach produced by a huge polypoid carcinoma, as shown on 
roentgenogram, successfully treated by abdominal cardiectomy. 
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have not been as effectual as blood and plasma transfusions and the administra- 
tion of human albumin. With severe anemia and severe hypoproteinemia, com- 
plete removal of the tumor is the only uniformly successful approach to the 
restoration of blood protein and blood counts to their normal levels. The addi- 
tion of vitamin K is extremely important, because ‘the prothrombin time is 
usually lower than normal, indicating liver damage. Some patients vomit un- 
controllably prior to operation; intravenous fluids must be given to correct the 
dehydration, but it is important, to remember too large and too frequent in- 
fusions of chlorides will affect adversely the ability of the plasma to regain a 
normal protein level and will otherwise disturb the electrolyte balance. The 
judicious use of glucose in distilled water may supplement the chloride infusions. 
The note inserted Jater in this paper by Homburger and the chart by Butler 
and Talbot (Fig. 25) may be consulted for greater detail. 


POSTOPERATIVE MANAGEMENT 


Resection of the gastric cardia with immediate esophagogastrostomy is of 
necessity a protracted operative procedure, requiring the surgeon to expose the 
pleural and peritoneal cavities. The main principle underlying the administra- 
tion of fluids during the operation is the prevention rather than the treatment 
of shock. A slow infusion is started at the beginning of the operation and blood 
is added as soon as the preliminary exploratory procedures have been done and 
the cancer is considered operable. One transfusion of 600 ¢.c. of citrated blood 
is often sufficient, but if impending shock should become evident in spite of all 
precautions, it ts treated with plasma or additional blood depending on the 
cause of the condition, trauma or hemorrhage. 

Inasmuch as our postoperative care is directed at preventing or treating 
complications which may be fatal or seriously impede the patient’s recovery, 
steps are taken in the operating room to institute this plan. The exposed lung 
is reinflated at frequent intervals during the operation. The anastomosis is 
reinforced, supported, and buttressed in every way in order to prevent leakage 
and subsequent empyema and/or mediastinitis. Tracheal suction is instituted 
by the anesthetist at the completion of the operation to free the bronchial tree 
of all thick secretions. Underwater tube drainage (a closed system) is estab- 
lished for the purpose of maintaining a negative pleural pressure, to permit 
the immediate eseape of entrapped air and facilitate expansion of the lung, and 
to establish a fistulous tract for potential leakage, which seldom actually occurs. 
Before the chest cavity is closed, eucapin-in-oil is injected into the last five inter- 
costal nerves for the purpose of anesthesia in the region of the operative incision. 
Spirometrie readings after this technique of nerve blocking show a greatly im- 
proved vital capacity. The voluntary greater excursion of respiratory move- 
ments without pain is the result of the use of eucapin or similar long-lasting 
anesthetics in this manner. Furthermore, only minimal doses of morphine are 
required in the postoperative phase. 


Even the application of the dressing is done with the idea of allowing full 
freedom of the thorax for respiration. The patient’s bed is brought to the 
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operating room and the patient transferred directly from the operating table. 
Just before leaving the operating room the lungs are inflated foreibly not with 
oxygen but with ordinary air. Beeause oxygen leaves the alveoli and enters the 
blood stream so rapidly, it may predispose to immediate atelectasis, therefore 
ordinary air is best for the final inflation of the lungs as the patient’s respira- 
tory movements are no longer controlled by outside influence. Before the patient 
is placed in an oxygen tent in his room, a portable x-ray film of the lungs is 
made in order to determine the degree of expansion of the lung and also the 
absence or unsuspected presence of air in the contralateral pleural space.  Al- 
though this accident is occasionally encountered during the operative procedure, 
a small leak may not be observed. Aspiration of the air, preferably with the 
pneumothorax machine, must be immediately performed if its presence is de- 
tected, otherwise a tension pneumothorax might be set up very rapidly. No more 
serious complication may occur in this immediate phase. Subsequent radio- 
graphic studies of the chest are done as indicated. 

The administration of oxygen either by bilateral nasal catheter or an oxygen 
tent is routine for the first few postoperative days in order to prevent any pos- 
sible anoxia that might be a sequel to an operation involving the opening of the 
thoracic cavity. It is especially important in patients with heart disease. Very 
close observation of the underwater drainage system must be maintained at all 
times until the excursions become so limited, usually by the fourth or fifth day, 
that it may be discontinued. 

One of the major dangers in the postoperative period is pulmonary atelee- 
tasis and its sequel, pneumonia. The atelectasis may be due to the presence of 
residual air in the chest cavity in spite of the procedure employed in the operat- 
ing room to secure complete reinflation of the collapsed lung. Other factors 
such as a mucous plug or excess secretions may be present and active in pro- 
ducing this condition. Preventive measures are instituted as soon as the patient 
is returned to his room. He is turned at hourly intervals, lying alternately in 
the supine and lateral positions with the operative side down. Inhalations of 
pure carbon dioxide, administered by allowing the gas to flow from the tip of a 
tube held six inches above the patient’s face, are given every half hour to every 
hour until consciousness is restored. The carbon dioxide serves the triple pur- 
pose of promoting deep respirations, permitting the expanded alveoli to fill 
with air which is reabsorbed very slowly, and aiding in the liquefaction and 
consequent easier expulsion of secretions. The carbon dioxide is continued after 
the patient regains consciousness if he is unwilling or unable voluntarily to 
perform deep breathing exercises every hour. These measures are carried out 
for the first forty-eight hours. The postoperative administration of morphine 
is reduced to the minimum necessary to control pain both with respect to the 
actual dose employed and the number of times it is given. In this way the 
respiratory and ciliary depressant effects of morphine are markedly decreased. 
If atelectasis does occur in spite of all precautions the treatment should be 
prompt and effective. The insertion of a small nasal catheter into the trachea 
and both major bronchi is readily accomplished and will induce coughing. The 
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secretions dislodged by the cough can he aspirated by intermittent suction 
through the catheter. Should this method prove inadequate; suction bronchos- 
copy is indicated. Some degree of atelectasis, particularly of the left lower 
lobe, occurs in most instances in spite of these precautions. Pleural effusion is 
likewise a frequent complication requiring aspiration. 

Early ambulation is practiced as soon as it is deemed advisable for the 
patient to leave the oxygen tent for even a short time. Every effort is made 
to encourage early and frequent movement in bed. Whenever possible the pa- 
tient is encouraged to stand up or sit on the edge of the bed to urinate rather 
than to begin urethral catheterization too hurriedly. In forty-eight to seventy- 
two hours the patient is permitted to go to the bathroom for bowel movements 
and enemas. 


Intravenous administration of normal salt solution is done in sparing 
amounts with full knowledge of the sodium and chloride balance. Once this 
requirement is met, we place more reliance on the use of glucose (5 and 10 per 
cent) in distilled water in quantities sufficient to produce a daily output of 
urine in the neighborhood of 1,200 c.c. Our recent experiences have caused us 
to recommend the employment of the subcutaneous rather than the intravenous 
route for the administration of parenteral fluids in many instances. 

Patients may be fed high protein liquid nourishment by mouth, by jejunos- 
tomy, or by an indwelling tube which is passed through the nose, throat, and 
gullet, thence through the esophagojejunal or esophagogastric anastomosis. 
Orojejunal feedings through such a tube are started within twenty-four hours 
after the operation; the high protein, high caloric, and high vitamin diet given 
so early in the postoperative period speedily restores the nitrogen balance and 
is a decided advantage over the postoperative period of enforced starvation of 
earlier years. This tube has been left in place for eight days until the anas- 
tomosis is presumed to be safe, then oral feedings are resumed. This principle 
has been used in the case of ordinary partial gastrectomy for many years with 
no apparent serious complications, yet it is the opinion of one of us (G. MeN.) 
that pulmonary complications occur more frequently with the use of such a 
tube and temporary jejunostomy has been used as a substitute. Some patients 
are intolerant of the tube passing through nose and throat and may complain 
bitterly. 

Preoperative construction of a gastrostomy or jejunostomy for feeding pur- 
poses is not advised because of the interference with subsequent resection which 
these operative procedures might produce. Parenteral feeding has attained such 
a high degree of success that a preliminary jejunostomy is seldom necessary. 
Although we give our patients a high protein diet up to the very day of opera- 
tion, soft or liquid foods are used depending upon the degree of obstruction at 
the cardia. Each evening the stomach or/and the esophagus are lavaged and 
emptied, using one-tenth normal hydrochloric acid for this purpose. Prophy- 
lactic penicillin is given prior to the operation and if the cancer is apparently 
badly infected with fever, ete., sulfonamides are added. Routine dental exam- 
ination and treatment are part of the preparatory phase. 





A REI 


ee aan 


aie 


a 














\ 


| 
iY 


DRC RSET OS - - , 


Soe ARPT 


tse 


SRM E RMON WA MRE 


LARPS NR ee 





PACK AND MC NEER: SURGICAL TREATMENT OF CANCERS 1011 


If the patient’s general condition has been restored as close to normal as lies 
within our power, the surgeon must accept the risk of proceeding with the opera- 
tion even in the face of certain systemic diseases which, in themselves, might 
well be definite contraindications. 


NUTRITIONAL MANAGEMENT OF PATIENTS WITH TRANSTHORACIC-ABDOMINAL 
RESECTIONS OF THE STOMACH 


By F. HompBurcer;, M.D.* 


Nutritional Considerations in Regard to Operability—It is my impression 
that any patient whose plasma proteins are lower than 6.0 Gm. per 100 ml. 
should not be subjected to this operation. High protein feedings may not be 
sufficient properly to prepare the patients, and transfusions of plasma will be 
necessary. In most patients with hypoproteinemia the use of large quantities of 
protein, perhaps protein hydrolysates and daily injections of plasma and pref- 
erably human albumin, will be necessary for longer periods than are now being 
used. One may encounter cases where the cardiovascular status of the patient 
does not permit plasma infusions. If such patients fail to respond to proper 
feedings and if their plasma protein values remain low, they may be considered 
unsuitable for the surgical procedure under discussion. 

Nutritional Management in the Postoperative Phase.—In the postoperative 
phase, nutritional management depends upon the surgeon’s decision as to 
whether or not a jejunal tube would be available. In my opinion the tube 
seems inevitably necessary whenever the patient’s preoperative status suggests 
the possibility of cardiovascular complications in the postoperative phase. From 
the nutritionist’s point of view, it does not matter whether the tube is orojejunal 
or through a jejunostomy. Regardless of the presence or absence of a feeding 
tube, the following measures should be observed: 


3 
1. Vitamin supplements: At least twice the average human re- 


quirement of all vitamins should be given parenterally. Thiamine is 
especially necessary for the oxidative processes in the postoperative 
phase and should be given at the rate of at least 20 to 40 mg. per day; 
riboflavin, about 20 to 40 mg. per day; pyridoxine 5 mg, (?); ascorbic 
acid, 500 to 1000 mg.; vitamin A, 15,000 U.; vitamin D, 1500 U. daily 
(?); nicotinic acid, 250 mg.; calcium pentothenate, 50 mg. 

2. Maintenance of hemoglobin levels by adequate transfusion is 
necessary. 

3. Maintenance of electrolyte balance. Reference is made to the 
papers by Butler and Talbot (Fig. 25).7° 77 When patients are main- 
tained on hydrolysate and sugar exclusively for more than one weelk:, 
addition of mineral supplements may become necessary. The fact that 
more than the full sodium requirement is contained in the usual protein 


hydrolysates will have to be kept in mind. 
*Homburger, in charge of the Laboratory for Clinical Investigation, has carried out 


fundamental studies on the metabolism of patients with cancer of the stomach in cooperation 
with the Gastric Service of the Memorial Hospital. 
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Nutritional management uith tubes: The full protein and energy require- 
ments ean be covered by protein hydrolysate and dextrose for a few days. .The 
fact that protein hydrolysate will be tolerated as soon as water can be taken 
cannot be overemphasized. Immediate feeding should be started instead of 
giving a large volume of water without nutrients. Diarrhea can be prevented 
by the use of Amphojel, Kaomagma, pectin, or certo and paregoric when neces- 
sary. It is important to use these substances at the first signs of diarrhea rather 
than to allow it to develop fully. After five or six days cream may be added 
to increase the caloric intake. 

Nutritional management without intubation: Administration of adequate 
amounts of calories, proteins, and carbohydrates is possible by use of intravenous 
dextrose and intravenous hydrolysates (amigen) in quantities as indicated by 
Butler and Talbot. This may not suffice in patients with inoperable tumors 
and may have to be supplemented by plasma. The total fluid volumes neces- 
sary for proper nutrition may be excessive for the type of patient with whom 
we deal. Hydrolysate solutions by rectum are sometimes of help. The rectum 
should be cleaned with lukewarm water and a catheter inserted about twelve 
inches high. The rate of administration should be slow, controlled by Murphy 
drip, and the volume given at one time not to exceed 400 ¢.c. This may be 
repeated twice or three times and the total amount of hydrolysate to fill the 
patient’s nitrogen requirement may be given in that manner in favorable cases. 

It should be realized that no matter how well the nitrogen requirement may 
be covered, many patients will be unable to regenerate plasma protein and that 
in such cases plasma will have to be used in sufficient amounts to maintain a 
plasma protein of 6 Gm. per 100 ml. 


LOCATION OF THE GASTRIC CANCER 


The prime indication for the operation of cardiectomy or proximaltgastrec- 
tomy is the localization of the cancer in ihe eardia, fundus, or upper half of 
the stomach. In 40 per cent of these resections, the esophagus was grossly 
involved by the cancer. If the abdominal esophagus is involved, the trans- 
thoracic approach should be used because of the well-known inclination of these 
cancers to extend submucosally high into the esophagus. In 30.7 per cent of 
the cancers resected, the lesion was confined to the cardia or cardia and lesser 
curvature without involvement of the abdominal esophagus; the decision to 
employ transthoracic esophagogastrectomy rather than total gastrectomy rests 
on numerous other factors, among which are the estimated technical ease of one 
approach over the other (Table IIT). 


RESECTABILITY OF CANCERS OF THE GASTRIC CARDIA 


Our rate of resectability for gastric cancers as a whole is 40 per cent. It 
would be higher were it not for the fact that the Memorial Hospital for Cancer, 
situated in a great metropolitan city, receives more than its quota of patients 
with advanced inoperable cancers deemed unsuitable for care in general in- 
stitutions. Our rate of resectability for cancers of the gastric cardia, however, 
is 59.5 per cent, which is 50 per cent better than for gastric cancers as a whole. 
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TABLE III. RESECTION OF THE GASTRIC CARDIA; LOCATION OF GASTRIC CANCERS 














LOCATION NUMBER PER CENT 
Total cases 62 100.0 
Cardia or cardia and lesser curvature 19 30.7 
Cardia with involvement of esophagus 25 40.3 
Extensive involvement of proximal segment 17 27.4 
Multiple tumors: 1 1.6 


Myosarcoma of the antrum and adenocarcinoma of the cardia 
LOCATION OF BENIGN GASTRIC ULCERS* 


Total cases (undergoing transthoracic esophagocardiectomy ) 
Cardia and lesser curvature 
Multiple ulcerst 
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*These cases are not included in the statistical analyses except for Table IL 


jIn this patient, one large ulcer on the anterior wall at the cardia perforated the 
left lobe of the liver and diaphragm. Another huge ulcer of the posterior wall of the fundus 
was fixed to the pancreas and perforated into the spleen. The resection was a transabdominal, 
transdiaphragmatic esophagogastrectomy, splenectomy, partial pancreatectomy, and partial 
hepatectomy with esophagojejunostomy, 


Therefore, it must be concluded that this regional localization is a favorable one 
for two reasons, namely, the earlier recognition of the cancers and the greater 
relative assurance of resectability. The advantages are somewhat neutralized 
by the higher operative mortality but this hazard is gradually lessening. Of 
the reasons for nonresectability, it may be seen that in only one instance was the 
condition of the patient a contraindication for the operation. Transthoracic 
esophagogastrectomy has been done in patients more than 70 years of age. In- 
volvement of adjacent structures such as diaphragm, abdominal wall, spleen, 
left hepatic lobe, and pancreas has complicated the surgical problem but these 
structures have been removed if necessary and whenever possible; in thirteen 
patients this invasion and fixity was too great to be overcome by surgical attack. 
Distant metastases or peritoneal carcinosis determines the incurability of cancer 
and in twenty-six patients was the factor which influenced us in not attempting 
the operation, but in four patients with cancers of the gastric cardia admittedly 
incurable we performed palliative transthoracic esophagogastreectomies (Table 
IV). 


TABLE IV. RESECTABILITY OF CANCERS OF THE GASTRIC CARDIA 











CASES NUMBER PER CENT 
Total cases, cancers of gastric cardia 104 
Total cases resected 62 59.5 
Total cases nonresectable 42 40.5 

Reasons for nonresectability 
1. Metastases to distant sites 26 
2. Involvement of/or fixation to neighboring 
organs 3 
3. Insuperable technical difficulties 2 
4. Condition of the patient 1 








NONFATAL COMPLICATIONS FOLLOWING RESECTION OF THE GASTRIC CARDIA 


The great majority of the complications occurred in the days of our early 
experience in the performance of these operations. There have been fewer 
complications during the past eighteen months. The details of prevention of 
these complications are given in the sections dealing with pre- and postoperative 
eare. The number of cardiovascular accidents has been lessened since we have 
had expert cardiologists prepare our patients with diseases of the heart and 
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blood vessels and since we have lowered the incidence of phlebothrombosis by 
early ambulation and prevented hazardous and even fatal embolism by early, 
elective bilateral femoral and saphenous vein ligations. The pulmonary com- 
plications are prevented with greater ease than they are cured; these prophy- 
lactic measures are proper anesthesia, forceful aeration of lungs with ordinary 
air rather than oxygen at the completion of the operation, employment of the 
oxygen tent during the first few postoperative days, the prophylactic administra- 
tion of penicillin and aerosal and the sulfonamides before and after the opera- 
tion, and, most important of all, frequent aspirations of the trachea and bron- 
chial tree by use of a suction catheter. The substitution of interrupted silk 
sutures throughout for two to three layers has been a definite improvement over 
the inner continuous catgut suture for the anastomosis as it has resulted in 
fewer leaks and fistulas and also in a lessened tendeney for stricture formation. 
When external fistulas occur after abdominal total gastrectomy with subdia- 
phragmatic anastomoses, stenosis at the line of union has almost invariably 
developed, but on the contrary, external thoracie fistulas appearing after intra- 
thoracic esophagogastric anastomoses have not resulted in strictures in our 
experience. Underwater drainage with the large fenestrated intrathoracic tube 
placed fairly close to the anastomosis has perhaps allowed the survival of some 
patients who developed leaks or ruptures of the anastomosis, as it led to tempo- 
rary external fistula formation rather than fatal mediastinitis. The postopera- 
tive strictures are often amenable to dilatation by peroral bouginage. In one 
patient, a successful reoperation was done for resection of a cancer recurrent in 
an esophagojejunal anastomosis. In another instance the stricture was so 
renitent that a permanent jejunostomy for feeding was necessary. The informa- 
tion gleaned from the conjoined studies on the metabolism of patients with 
gastric cancer done by the Gastric Service and the Laboratory for Clinical In- 
vestigation of the Memorial Hospital (and previously published) has served in 


TABLE V. NONFATAL COMPLICATIONS FOLLOWING RESECTION OF THE GASTRIC CARDIA FOR 
CARCINOMA 





COMPLICATION FREQUENCY 
Number of operative survivals 41 
Pulmonary Complications: 

' Atelectasis 

Pleural effusion 

Pneumonia 

Purulent bronchitis 

Empyema 

Subcutaneous emphysema 
Abdominal Complications 

Tleus 

Impaired motor function of gastric remnant 
Anastomotie Complications: 

Fistula 

Stenosis 
Wound infection 
Cardiovascular complications 
Systemic complications (persistent hypoproteinemia, etc.) 
Urinary complications (prostatic hypertropliy) 

Patients having no complications* 
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: *Of the twelve patients having no complications, eight were operated on in 1947 
or later. 
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TABLE VI. END RESULTS FOLLOWING RESECTION OF THE 


SURGICAL TREATMENT OF CANCERS 


GASTRIC CARDIA 













Total cases of gastric cancer 
Dead, total 

Operative deaths 

Subsequent deaths 
Living, total 

With disease 

Without disease 
Operative mortality 


21 
21 
20 
2 
18 
33 per cent 












TABLE VII. 


There were no operative deaths following resection for ulcer (3 cases). 


CAUSE OF DEATH FOLLOWING RESECTION OF THE GASTRIC CARDIA 






















A. OPERATIVE DEATH 











CAUSE OF DEATH 





NU 


MBER 





Number of operative deaths 
Pulmonary and mediastinal complications 
Cardiovascular complications 
Anastomotic failure 


Esophagobronchial fistula 
Subphrenic abscess 
Rupture of intercostal artery 


21 
16 
14 


+ 


2 
1 
1 
1 





B. SUBSEQUENT DEATH 





METASTASIS TO REGIONAL LYMPH NODES 











CAUSE OF DEATH TOTAL CASES WITH | WITHOUT 
Total 21 18 3 
Metastasis 9 8 1 
Recurrence 10 8 2 
Suicide 1 1 
Undetermined 1 1 
Average postoperative 13.3 11.9 21.5 

duration months months months 














TABLE VIII. 


POSTOPERATIVE DURATION OF LIFE FOLLOWING RESECTION OF 
THE GASTRIC CARDIA FoR CANCER 

















NUMBER 


| WITH METASTASIS 


| WITHOUT METASTASIS 








POSTOPERATIVE SURVIVING TO REGIONAL TO REGIONAL 
DURATION OPERATION | LYMPH NODES LYMPH NODES 
LIVING | DEAD LIVING | DEAD LIVING | DEAD 
Total 20 21 10 18 10 3 
With Disease 2 19 16 2 3 
6 months or less 7 7 
7 to 12 months 4 5 4 2 1 
13 to 24 months 5 4 1 
25 to 36 months 2 1 1 
Without Disease 8 10 8 
6 months or less 9 7 2 
7 to 12 months 1 1 
13 to 24 months 1 1 
25 to 36 months 4 1 3 
37 to 48 months 1 1 
49 to 60 months 
9 


Over 60 months 


Undetermined 


bo 



















































1016 SURGERY 


good stead to lower the complications inherent in this source. Impaired motor 
function of the gastric remnant following cardiectomy has been observed three 
times, the pylorospasm with associated gastric atony no doubt being due to 
the vagotomy which is necessarily done if the operation is complete. This condi- 
tion has been ameliorated by the use of urecholine, 5 to 10 mg., fifteen minutes 
before meals, three times daily. We have not been compelled to perform pyloro- 
plasties or gastrojejunostomies on these patients. (Table V). 


END RESULTS FOLLOWING RESECTION OF THE GASTRIC CARDIA 


In our group of sixty-five cardiectomies (three for ulcer) the operative 
mortality was 32 per cent. This figure is distressingly and avoidably too high. 
The cases reported herein, however, include the entire experience of the depart- 
ment. with all cases listed, done by junior members of the department and resi- 
dent staff. Although the technical fallibilities of the operation have been largely 
eradicated, it must be realized that we are now extending the scope of the 
operation to include adjacent organs and these still more major procedures 
must be correspondingly more hazardous. 


Twenty-one of these patients died as a result of the operation and twenty- 
one of the survivors ultimately succumbed due to continued growth and metas- 
tases of the cancers. The great majority of operative deaths was due to pul- 
monary and cardiovascular complications (see Table VI). By far the greater 
number of patients dying because of cardiopulmonary complications passed 
through a very uneven anesthetic experience. Surgical complications resulting 
from infections, trauma, faulty suture line, ete., and causing peritonitis, sub- 
phrenic abscess, anastomotic leakage, ete., accounted for only eight of the opera- 
tive deaths. If one were positive that a sound anastomosis without tension had 
been effected and that no undue soiling had occurred, serious consideration 
would be given to the possibility of discontinuing the underwater drainage. 
Three of four patients who developed empyema of the pleural cavity after trans- 
thoracic esophagogastrectomy died of this complication (Tables VII and VIIT). 


Our first resection of the gastric cardia was performed on May 2, 1940. 
Only a few similar operations were done in the ensuing years; the yearly in- 
erement has been considerable and encouraging, but the number of cases avail- 
able for the computation of five-year cures is not large enough to be conclusive 
or to ensure the accuracy of curability rates for this cancer. Of the nine pa- 
tients on whom we operated more than five years ago, two are still living and 
well without evidence of recurrence, a five-year survival rate of 22 per cent. 
Twenty of the total number of patients are living, two with recurrent cancer 
and eighteen without evidence of this disease. 


The authors wish to express their gratitude to Miss Mildred P. Ashley, their research 
associate and librarian for many years, for her invaluable aid in this work. 
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Medical Education and the Changing Order. Raymond B. Allen, M.D., Ph.D. pp. 153. 
New York, 1946, Commonwealth Fund. $1.50. 


This volume is one of the New York Academy of Medicine Series on Medicine and the 
Changing Order. The author, the executive dean of the Colleges of Dentistry, Medicine and 
Pharmacy of the University of Illinois and president-elect (now president) of the University 
of Washington, takes as his basic thesis the concept of ‘‘medicine ... as a social science in 
the service of society.’’ He examines the background of medical education and the recent 
trends, concluding that more stress has been given to the acquisition of scientific knowledge 
than to the development of a sound understanding of the social forces which affect the patient. 
He would not sacrifice the techuical training through which modern medicine has made such 
advances, but would insist on the further development of a broad understanding of the 
social sciences. ‘‘The need is to bring the premedical and medical curricula up to date 
by recognizing the obvious fact thn* medicine has outgrown the limitations of the laboratory 
and the clinic and must add to itself as required studies pertinent phases of the disciplines 
of the social sciences and the humanities.’’ He concludes with the very pointed statement that 
‘‘it takes a man, not a machine, to understand mankind.’’ This volume, highly objective in 
its analysis, frank in its expressions, and challenging in its ideas, should be read and reread 
by all who are interested in any phase of medical education. It will be equally interesting 
and valuable to all practitioners. 


Announcement 


The Society for Vascular Surgery will hold its second annual meeting, Sunday, June 20, 
1948, at The Stevens hotel in Chicago. Arthur W. Allen will preside and deliver the presi- 
dential address; John Homans, Michael DeBakey and Alton Ochsner, Claude 8. Beck, Geza de 
Takats, Herman E. Pearse, Daniel E. Elkin, J. Ross Veal, Frederick Coller, Reginald Smith- 
wick, Louis G. Herman, Arthur H. Blakemore, Mims Gage, Norman E. Freeman, and Robert 
R. Linton will read papers, followed by short question periods. 

The objects of this society are to promote the study and research in vascular diseases, 
to define more clearly the role of surgery in these diseases, to pool the experience and knowl- 
edge of its membership, to standardize nomenclature, to promote and encourage adequate 
teachiug of these diseases to students, interns, and residents, to encourage hospitals to develop 
special sections in vascular surgery, and to provide special training for young surgeons 
interested in this field. 





